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The  views  contained  herein  are  those  of  the  author,  and 
publication  of  this  research  by  the  Center  for  Advanced 
Research,  Naval  War  College,  does  not  constitute  en¬ 
dorsement  thereof  by  the  Naval  War  College,  the  Depart¬ 
ment  of  the  Navy,  or  any  other  branch  of  the  U.S. 
Government. 


Further  reproduction  of  this  paper  by  agencies  of  the 
U.S.  Government  must  be  approved  by  the  President,  Naval 
War  College.  Reproduction  by  nongovernment  agencies  or 
individuals  without  the  written  consent  of  the  President, 
Naval  War  College,  is  prohibited.  The  content,  however, 
is  open  to  citation  and  other  reference  in  accordance 
with  accepted  research  practices. 


Vj  o  a  6? 


j\ 


EXECUTIVE  SUMMARY 


Military  forces  should  derive  from  and  support  defense 
and  foreign  policy  seeking  to  protect  vital  interests 
from  threat.  Worldwide  interests  have  caused  U.S.  policy 
to  focus  on  defense,  deterrence,  and  detente,  all  in  con¬ 
cert  with  our  Allies. 

In  seeking  to  support  NATO  policies  in  Europe,  forces 
must  be  able  to  respond  in  kind  at  the  aggressor's  chosen 
level  of  attack  with  some  approximate  equality  in  capa¬ 
bilities — a  talionic  balance  is  required.  Outside  NATO, 
in  areas  where  U.S.  and  other  Allied  presence  is  diminished, 
a  need  for  rapidly  deployable  forces  exists. 

Military  force  planning  should  seek  to  deter  enemy 
attacks  through  (a)  credible  capabilities  for  militarily 
effective  employment,  (b)  adequate  survivability, 

(c)  flexibility,  (d)  discrimination  to  control  escalation, 
(e)  non-provocative,  retaliatory  roles,  and  (f)  retaining 
post-attack,  reserve  warfighting  capabilities.  By 
threatening  to  deny  an  enemy's  achieving  his  objectives, 
clearly  defensive  warfighting  forces  demonstrate  a  strong 
deterrent.  Tests  of  current  and  proposed  forces  against 
planning  criteria  must  also  address  affordability,  Allied 
perceptions,  and  enemy  reactions. 

i 


Theater  cruise  missiles  seem  uniquely  suitable  and 
beneficial  in  meeting  the  criteria  to  support  defense  policy. 
Deployed  in  the  European  theater,  both  ashore  and  afloat, 
they  can  balance  an  increasingly  modern  Soviet  peripheral 
attack  threat  with  effective,  survivable,  affordable,  and 
controllable  forces  representing  NATO  solidarity — defense 
and  deterrence  would  be  enhanced,  while  detente  would  be 
supported.  USAF  ground  launched  and  USN  sea  launched  Tomahawk 
cruise  missile  programs  could  be  (a)  expanded  to  include 
Allied  nuclear  programs  of  cooperation  and  conventional  cruise 
missile  foreign  military  sales,  (b)  accelerated  to  increase 
missile  production  to  reduce  unit  cost,  and  (c)  planned  to 
conform  to  arms  control  agreement  timing,  balancing  acquisi¬ 
tion  of  deterrent  means  with  the  need  for  stability. 

Early  procurement  and  1981-82  deployment  of  anti¬ 
ship  cruise  missiles  on  surface  combatants  and  submarines 
should  be  followed  by  augmenting  land  attack  variants. 
Conventionally  armed  ground  launched  cruise  missiles, 
followed  by  nuclear  armed  versions,  could  begin  deployments 
in  Europe  about  1984.  Allied  participation,  both  in  Europe 
and  in  other  areas  threatened  by  Soviet  expansion  or  inter¬ 
vention,  should  be  encouraged  to  increase  defensive  cohesion. 
Cruise  missile  systems,  and  their  advantages,  should  be 
viewed  as  complementary  to  current  forces,  such  as  reloadable 
and  retargetable  tactical  aircraft  and  more  responsive  and 
better  defense  penetrating  ballistic  missiles. 
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Force  planning  criteria  important  to  the  support  of 
policy  and  advantageous  characteristic  of  cruise  missiles 


include : 


CRITERIA 

Survivability 


Flexibility 


CRUISE  MISSILE  CHARACTERISTICS 

Low  cross  section  and  altitude,  high 
speed,  mobility,  hardening,  dis¬ 
persal,  concealment. 

Variety  of  launchers,  plans,  range, 
warheads . 


Effectiveness 


Nuclear  hard  target,  conventional  sub¬ 
munitions  . 


Stability 


Solidarity 


Affordability 

Credibility 


Arms  Control 


Long  time  of  flight,  second  strike, 

survivable;  no  incentive  to  pre¬ 
empt. 

Basing,  sales,  programs  of  cooperation, 
dual  capable  link,  strategic 
coupling . 

Relatively  cheap  -  expensive  to  defense. 

Precise,  selective  use,  control,  low 
collateral  damage. 

SALT  II  consistent,  valuable. 


Balance 


Theater  offset  to  SS-20,  Backfire,  etc. 


Three  major  issues  concern  theater  cruise  missiles. 

•  First,  arms  control  in  the  military  sphere  of 
detente  involves  ceilings  on  cruise  missiles.  SALT  II 
limits  long-range  cruise  missiles,  but  with  ambiguities 
concerning  non-circumvention,  verification,  and  ill-defined 
post-1981  Treaty  terms  for  long-range  ground  and  sea 
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launched  cruise  missiles. 


MBFR  could  set  implicit  missile 


launcher  ceilings  in  part  of  Western  Europe.  SALT  Ml 
most  likely  will  address  long-range  theater  systems, 
seeking  to  establish  ceilings  on  U.S.,  Allied,  and  Soviet 
non-strategic  weapons. 

•  Second,  the  procurement  of  cruise  missiles 

will  be  based,  in  large  part,  on  the  relative  cost-effective¬ 
ness  of  Air  Force  GLCM,  Navy  SLCM,  dual-capable  aircraft, 
and  other  missiles,  e.g.,  Pershing  II,  and  a  new  MRBM. 

•  Third,  participation  in  basing  and  ownership 
will  involve  complex  assessment  of  Allied  perceptions, 
likely  Soviet  reactions,  and  weapons  system  value. 

There  appear  to  be  several  interim  actions  in  the 
areas  of  procurement,  participation,  and  publicity  asso¬ 
ciated  with  the  major  issues,  including: 

•  Putting  a  floor  under  GLCM  procurement  funds. 

•  Reinstating  SLCM  land  attack  purchase. 

•  Increasing  the  number  and  type  of  Navy  platforms 

planned  for  SLCM. 

•  Confirming  GLCM  basing  details  with  NATO  Allies. 

•  Negotiating  sales  of  non-nuclear  cruise  missile 
hardware. 

•  Establishing  nuclear  programs  of  cooperation 
with  NATO  Allies. 

•  Advertising  U.S.  intent  to  sell  cruise  missiles 
and  to  base  USAF  GLCM  in  Europe. 


•  Publicizing  the  non-provocative  nature  of  these 
survivable,  effective,  and  non-first  strike  weapons. 

•  Demonstrating  commitment  to  a  stable  balance  of 
long-range  theater  systems  in  support  of  U.S.  and  Allied 
policies  and  vital  interests. 

Theater  cruise  missiles  can  provide  significant 
support  of  U.S.  policies  of  defense,  deterrence,  and 
detente,  thereby  protecting  vital  U.S.  interests.  Addi¬ 
tionally,  they  offer  substantive  advantage  to  NATO  nation¬ 
al  forces  and  other  Allies  and  friendly  nations  through 
demonstrated  U.S.  commitment  and  Allied  participation. 
National  goals  of  peace,  security,  and  stability  can  thus 
be  buttressed  through  military  strength  and  political 
solidarity. 
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CHAPTER  I 


INTRODUCTION 


We  are  building  that  new  foundation  from  a 
position  of  national  strength--the  strength  of  our 
own  defenses,  of  our  friendship  with  other  nations, 
and  of  our  oldest  ideals.  America's  military  power 
is  a  major  force  for  security  and  stability  in  the 
world.  We  must  maintain  our  strategic  capability 
and  continue  the  progress  of  the  last  two  years  with 
our  NATO  allies,  with  whom  we  have  increased  our 
readiness,  modernized  our  equipment,  and  strengthened 
our  defense  forces  in  Europe. 


President  Jimmy  Carter 
State  of  the  Union 
January  23,  1979 

National  policy  forms  the  basis  for  military  power, 
including  the  forces  and  weapons  systems  projected  for  the  future 
This  paper  examines  national  values,  vital  interests,  defense 
policy,  and  derivative  forces  equipped  with  theater  cruise 
missiles  in  support  of  national  and  alliance  goals. 

Power  Derives  From  Purpose 

If,  as  Clausewitz  declared,  "war  is  merely  the  contin¬ 
uation  of  policy  by  other  means,"  the  means  of  military  power 
should  derive  from  national  purpose.  In  a  practical  sense, 
this  theoretical  correlation  of  forces  to  policy  is  difficult. 
First,  policy  suggesting  weapons  systems  and  force  deployments 
involves  long  lead  times  for  research,  development,  test,  procure 
ment,  training,  and  introduction  into  units.  Second,  the  inertia 
of  having  certain  forces  in  being  tends  to  restrict  the  choices 
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among  policy  options  to  a  practical  few  which  are  usually  evolu¬ 
tionary  in  tone.  Third,  dramatic  policy  shifts  which  would  ne¬ 
cessitate  massive  force  changes  are  unlikely  in  a  free  and  open 
democratic  society,  particularly  in  view  of  stiff  competition 
for  scarce  resources.  In  essence,  evolving  national  policy, 
based  on  a  few  vital  interests,  can  generally  be  best  met  with 
doctrinal  shifts,  coalition  planning,  evolving  forces,  and  wea¬ 
pons  having  an  inherent  flexibility  to  meet  those  policy  shifts 
in  an  operational  sense.  At  the  same  time,  external  factors 
which  tend  to  drive  national  interests  and  policy  must  be  ac¬ 
knowledged.  Changes  in  the  threat,  alliances,  and  domestic  pri¬ 
orities,  which  might  not  change  overall  defense  policy  to  a  large 
degree,  may  result  in  more  significant  cost  changes  in  defense 
programs.  In  any  event,  the  utility  of  military  means  should 
be  evaluated  in  terms  of  how  well  the  means  support  the  policy. 

All  this  suggests  that  in  the  sizing  and  shaping 
of  our  military  forces  we  should  give  added  emphasis 
and  more  explicit  attention  to  the  national-level  pur¬ 
poses  and  security  needs  that  these  forces  are  to  serve. 

In  relation  to  the  pulls  and  pressures  internal  to  the 
military  establishment,  the  higher  goals  that  should 
guide  and  shape  defense  programs  more  often  appear  to  be 
the  results  of  military  programs  than  their  determinants. 


If  power  is  indeed  to  be  correlated  with  purpose, 
an  approach  that  naturally  commends  itself  is  an  analy¬ 
tic  progression  that  moves  from  national  values  exposed 
to  outside  international  threat  to  national  interests 
requiring  security  protection,  to  security  policies  de¬ 
signed  to  safeg  ard  such  interests,  and  finally  to  mili¬ 


tary  forces  best  suited  by  role  and  posture  to  carry  out 
such  policies,  safeguard  such  interests,  and  protect  such 
national  values. ^ 


Arguments  against  such  a  progression  from  national 
values  to  military  forces  and  their  usefulness  involve  two 
basic  rationales  -  the  analytic  progression  is  both  too  com¬ 
plex  and  too  simple.  When  dealing  with  vague  values,  often 
conflicting  interests,  uncertain  threats,  changing  or  poorly 
enunciated  policies,  ambiguous  strategies,  and  a  host  of  un¬ 
knowns  and  unknowables,  it  is  too  hard  to  derive  military  means 
to  support  policy.  At  the  same  time,  since  national  values  and 
interests  are  so  commonly  understood,  it  is  almost  trivial  to 
postulate  defense  strategy  and  forces,  particularly  since  afford¬ 
ability  is  probably  the  most  central  defense  issue.  While  accept¬ 
ing  the  validity  of  certain  counterarguments,  it  is  still  useful 
to  exercise  this  analytic  method,  which  is  similar  to  that  re¬ 
quired  of  the  Secretary  of  Defense,  in  consultation  with  the 
Secretary  of  State,  by  law,  i.e.,  Section  812  of  the  Fiscal  Year 
1976  Department  of  Defense  Authorization  Act.  The  preparation 
and  presentation  of  "a  written  annual  report  on  the  foreign 
policy  and  military  force  structure"  and  their  relationship  and 
justification  provides  a  correlation  of  power  with  purpose. 

The  reverse  view  postulated  by  General  Goodpaster, 
higher  goals  resulting  from  military  programs,  seems  unfortunately 
close  to  the  mark  in  our  highly  technological,  free  enterprise 
environment.  Innovative  hardware  is  often  pictured  as  a  solution 
to  perceived  shortcomings  in  tactical  capabilities,  whereas  the 
more  proper  view  might  address  why,  rather  than  how,  the  hardware 
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should  be  procured.  Putting  purpose  first  in  statements  of 
military  "requirements"  gives  focus  to  the  usefulness  of  com¬ 
peting  alternatives  in  achieving  national  goals.  Therefore,  the 
model  he  provides  presents  a  logical  progression  from  broad  and 
historic  national  values,  vital  interests  requiring  defense 
against  threats,  and  security  policies  and  strategy  to  orient 
the  means  of  military  force  to  that  defense.  In  essence,  values 
define  national  interests;  national  security  policy  demands  that 
we  defend  those  interests;  defense  strategy  defines  how  we  de¬ 
fend;  and  defense  programs  and  forces  provide  the  means  of 
defense . 

National  Values 

National  values  include  broad  concepts  with  which  most 
Americans  can  easily  agree.  The  classic  formulation  of  these 
values  hews  back  to  our  reason  for  national  existence  as  expres¬ 
sed  in  the  18th  century: 

...to  form  a  more  perfect  Union,  establish 
Justice,  insure  domestic  Tranquility,  provide 
for  the  Common  Defense,  promote  the  General  Wel¬ 
fare,  and  secure  the  Blessings  of  Liberty... "2 

The  Constitution  makes  providing  for  the 
common  defense  the  first  duty  of  government, 
and  quite  property  so.  Without  a  sufficient 
defense,  we  are  unlikely  to  maintain  the  other 
conditions  necessary  to  the  enhancement  of  our 
values . 3 

As  these  general  concepts  are  translated  into  more  and 
more  specific  "how  to"  language,  more  divergent  views  are  gene¬ 
rated.  Alternative  security  policies  and  defense  program  options 
are  proposed  by  a  wide  variety  of  responsible  public  and  private 
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organizations  and  individuals,  all  seeking  to  support  essentially 
agreed  upon  national  interests,  but  in  different  ways.  While  rec¬ 
ognizing  that  other  choices  and  paths  exists  for  policies,  programs, 
and  budgets,  the  directions  of  the  present  Administration  provide 

a  framework  in  which  to  assess  national  security  interests,  poli- 

* 

cies,  and  forces,  particularly  theater  cruise  missiles  and  their 
capabilities  to  support  national  goals  and  safeguard  national 
interests . 

External  threats  to  U.S.  interests  of  world-wide  se¬ 
curity,  peace,  and  economic  growth  and  stability  are  both  severe 
and  widespread.  In  particular,  the  non-strategic  military  im¬ 
plications  of  defense,  deterrence,  and  detente  policies  consti¬ 
tute  a  difficult  and  somewhat  neglected  set  of  strategy  and  force 
concerns.  Potential  confrontations  in  theaters  of  operation 
present  an  array  of  problems  indicating  a  need  for  rapidly  de¬ 
ployable  and  employable  military  forces  having  significant 
long  range  firepower.  As  a  weapons  system  complement¬ 
ing  other  forces  in  being,  cruise  missiles  fulfill  that  need  and 
assist  in  carrying  out  security  policies  to  safeguard  national 
interests . 

*  Cruise  missiles,  described  in  more  detail  in  Appendix  A 
are  small,  low  flying,  subsonic  weapons  with  high  accuracy. 

Cruise  missiles  can  be  long-range  strategic,  e.g..  Air  Launched 
Cruise  Missile  ( ALCM) ,  or  short  range;  nuclear  or  conventionally 
armed;  fired  from  aircraft,  ship,  submarine,  or  ground  launchers. 
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CHAPTER  II 


INTERESTS,  POLICIES,  AND  THREATS 


To  serve  the  interests  of  every  American,  our 
foreign  policy  has  three  major  qoals.  Our  first  and 
prime  concern  is  and  will  remain  the  security  of  our 
country.  Security  is  based  on  our  national  will  and 
on  the  strength  of  our  armed  forces ...  Security  also 
comes  through  the  strength  of  our  alliances. .. Security 
can  also  be  enhanced  by  agreements  with  potential  ad¬ 
versaries  which  reduce  the  threat  of  nuclear  disaster 
while  maintaining  our  own  relative  strategic  capability. 


President  Jimmy  Carter 
State  of  the  Union 
January  19,  1978 

Interests 

This  critical  prime  concern  for  security  is  inter¬ 
woven  into  the  other  two  national  interests  of  peace  and  econo¬ 
mic  growth  and  stability,  as  well  as  remaining  a  primarily  mili 
tary  oriented  goal  in  its  own  right.  As  the  prime  concern, 
security  is  similarly  affected  by  other  factors: 

...we  understand  very  well  that  life,  liberty, 
and  the  pursuit  of  happiness  require  much  more  than 
freedom  from  external  military  threats.  We  are  not 
secure  as  a  nation — in  fact,  we  cannot  even  be  se¬ 
cure  militarily — if  our  economy  is  under  repeated 
attack  from  inflation,  recession,  and  shortages  of 
energy  or  essential  raw  materials.  We  are  not  secure 
as  a  nation  if  we  are  increasingly  an  island  of  demo¬ 
cracy  surrounded  by  authoritarian  states  and  cut  off 
from  external  markets  and  cultural  exchanges.  And 
surely,  we  are  not  secure  as  a  nation  if  we  lose  con¬ 
fidence  in  our  ability  to  cooperate  among  ourselves  ^ 
in  the  solution  of  our  foreign  and  domestic  problems. 
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The  external  military  threats,  increasing  through  the 
Soviet  Union’s  dedication  of  a  significant  portion  of  its  Gross 
National  Product  to  military  forces  and  hardware,  include  a 
wide  variety  of  potential  conflicts,  not  strictly  military. 
Client  states,  revolutionary  movements,  non-aligned  diplomatic 
and  economic  pressure  groups  a  d  a  generally  unsettled,  but  inte 
dependent  world  create  a  myriad  of  situations  antithetical  to 
U.S.  national  interests.  With  Soviet  military  might  presenting 
the  clearest  direct  threat  to  the  United  States,  this  Adminlstra 
tion's  policy  sets  forth  four  fundamental  security  responsi¬ 
bilities  : 

•  To  provide  for  our  nation's  strength  and  safety 

•  To  stand  by  our  allies  and  tiiends. 

•  To  support  national  independence  and  integrity 

•  To  work  diligently  for  peace. 

...If  we  are  to  meet  our  responsibilities,  we 
must  continue  to  maintain  the  military  forces  we  need 
for  our  defense  and  to  contribute  to  the  defense  of 
our  allies. . .There  must  be  no  doubt  that  the  people 
of  the  United  States  are  fully  prepared  to  meet  its 
commitments,  and  to  back  up  those  commitments  with 
military  strength.2 

As  the  ultimate  resor*  ,  should  alternative  political, 
diplomatic,  and  economic  efforts  fail  to  achieve  the  nation's 
purpose,  military  power  is  central  to  safeguarding  the  nation's 
vital  interests.  In  striving  for  adequate  military  strength, 
appropriate  balance  with  competing  national  priorities  and 
efficiency  in  defense  efforts  must  be  maintained.  In  addition 
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to  direct  procurement  of  more  and  better  military  capabilities, 
alternative  ways  of  counterbalancing  perceived  threats  and  meet¬ 
ing  national  responsibilities  must  be  sought.  A  wide  range  of 
allied  and  friendly  nations  tend  to  offset  the  effects  of  tension 
brought  by  the  main  potential  adversary  power  and  aligned  nations, 
as  well  as  providing  a  partial  counterbalance  to  third  world 
economic  and  political  pressures.  In  a  highly  interdependent 
world,  the  United  States  role  lies  somewhere  in  the  middle  ground 
between  isolation,  which  is  infeasible,  and  total  involvement. 
Secretary  Brown  has  noted  the  manner  of  acting  in  such  a  mid¬ 
dle  role,  as: 


"U.S.  involvement  and  leadership. . .mean  that  we 
have  a,  large  stake  in  the  peaceful  settlement  of 
disputes  and  world  stability ...  But  where  our  interests 
are  at  stake... it  is  to  our  advantage  to  act  early 
and  positively. 3 

The  national  interests  clearly  extend  beyond  securing 
national  borders  and  protecting  U.S.  citizens  abroad  and  U.S. 
ships  at  sea.  Trade,  economic,  and  political  ties  are  critical 


to  the  nation. 

As  President  Carter  has  emphasized  on  a  number 
of  occasions.  Western  Europe  is  of  vital  interest 
to  the  United  States.  Outside  the  United  States  and 
Canada,  it  constitutes  the  greatest  aggregation  of 
economic  and  democratic  strength  in  the  world... we 
must  prevent  the  hostile  domination  of  this  region, 
and  we  must  help  bring  the  talents  and  resources  of 
Europe  both  for  its  own  defense  and  to  the  creating 
of  more  peaceful  and  stable  world  conditions. 4 

Secretary  Brown  goes  on,  in  greater  detail,  to  explain  U.S.  vital 

interests  and  the  importance  of  Asia,  especially  Japan  and 
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South  Korea,  the  Middle  East,  Africa,  and  Latin  and  South  America, 
the  last  being  of  special  importance.5 

It  remains  the  case  that  our  well  being  as  a 
nation  and  our  character  as  a  people  depend  on 
peace,  justice,  and  order  as  well  as  military  strength 
To  survive,  to  prosper,  to  perserve  our  traditions, 
we  need  political  as  well  as  military  allies,  trading 
partners,  access  to  raw  materials  and  supplies  of 
energy. .  .  "6 

The  interests  of  freedom,  peace,  and  stability  as 
international  goals  of  U.S.  national  policy  are  well  put  by 
General  Goodpaster: 

We  would  find  economic,  moral,  and  security 
satisfaction  in  seeing  other  nations  free,  prosper¬ 
ing  and  nonaggressive  in  their  outward  policy...  We 
would  be  prepared,  in  principle,  to  assist  other 
nations  to  maintain  their  sovereignty  and  freedom 
from  outside  coercion,  limiting  ourselves  in  the 
actual  burdens  we  could  assume  according  to  con¬ 
siderations  of  priority  and  feasibility. 

...U.S.  military  power--together  with  a  widely 
shared  awareness  of  that  power— remains  essential. 

It  is  a  major  determinant  of  U.S.  and  world  ability 
to  sustain  peace  and  security,  with  stability  and 
national  freedom.  It  helps  to  deter  or  constrain 
international  resort  to  violence  and  to. resolve 
quarrels  and  disputes  when  they  occur. 

The  search  for  peace,  security,  stability,  economic 
growth,  and  freedom  for  the  United  States  and  friendly  nations 
applies  all  elements  of  national  power  toward  these  interests. 
Diplomatic,  socio-economic,  and  scientific-technical  pressures 
are  often  indirect  but  effective  in  staving  off  threats  to  the 
national  interests  for  worldwide  stability  and  cooperation. 
However,  they  would  lose  much  of  their  effectiveness  if  the 
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background  presence  of  significant  military  power  were  less 
clear.  Of  the  available  means  to  protect  U.S.  interests,  the 
policies  for  military  force  acquisition  and  employment  form  a 
foundation  underlying  the  strength  of  the  nation  to  enforce 
its  political  goals. 

Security  Policy 

There  is  an  apparent  dilemma  in  basing  goals  of  world¬ 
wide  peace  on  security  policies  involving  the  use  of  force.  Having 
"too  much"  military  force  might  indicate  an  inherent  policy  of 
expansion  through  t he  use  of  available  force  while  having  "just 
enough"  military  force  oould  provide  peace  through  strength. 
Inadequate  force  could  not  support  peaceful  policies  in  a  meaning¬ 
ful  sense.  Security  policy  therefore  must  address  sizing  issues 
of  how  much  is  enough,  how  much  is  too  much,  and  how  much  is  in¬ 
sufficient,  all  in  consideration  of  the  policy  goals  and  national 
interests,  as  well  as  threats  to  those  interests.  The  policy 
paths  to  security  for  those  interests  involve  defense,  deterrence, 
and  detente.8 

Defense,  as  the  planned  or  actual  use  of  military  force 
to  protect  national  interests,  can  be  subsumed  into  deterrence 
policy  if  the  assumption  is  made  that  deterrence  relies,  in  large 
part,  on  the  capability  to  wage  war.  By  explicitly  linking  mili¬ 
tary  effectiveness  to  deterrence,  one  acknowledges  the  view  of 
deterrence  as  the  perceived  product  of  capability  and  credibility. 
Other  factors  contributing  to  deterrence  (e.g.,  adversary  per¬ 
ceptions,  allied  participation,  commitment  to  use)  could  then 
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be  sub-categorized  under  the  dominant  categories  of  capability, 
credibility,  and  cooperation,  or  detente. 


U.S.  detente  policy  seeks  to  support  national  interests  by 
aiding  potential  adversaries  to  have  vested  interests  paral¬ 
lel  with  U.S.  interests.  For  example,  by  creating  economic  and 
trade  incentives,  economic  growth  and  stability  in  an  interdepen¬ 
dent  world  become  common  interests  to  a  wide  variety  of  political 
and  economic  entities.  Cooperation,  in  the  face  of  competition, 
has  been  a  method  of  dealing  with,  in  particular,  the  Soviet 
Union  over  the  last  several  years.  Perhaps  the  clearest  area  of 
military-associated  detente  involves  arms  control.  As  Secretary 
Brown  has  stated;  "we  should  lose  no  opportunity  to  increase 

international  stability  and  reduce  military  competition  through 
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equitable  and  verifiable  arms  control  agreements."  In  addition 
to  attempting  to  introduce  greater  stability  into  the  nuclear 
balance,  arms  control  generally  seeks  to  reduce  the  risks  and 
consequences  of  wars,  to  build  mutual  confidence  and  trust,  and 
to  lower  the  costs  of  defense  programs,  contributing  to  detente. 

Deterrence,  as  the  other  policy  path  to  security  of 
national  interests,  can  also  be  considered  as  a  strategy  and  force 
structuring  guide.  How  deterrence  works  involves  discussion  of 
philosophical  deterrent  mechanisms  beyond  the  scope  needed  to 
describe  a  deterrent  policy  and  strategy.  Perhaps  deterrence  can 
best  be  viewed  as  the  policy  of  preventing  an  adversary  from 
actually  threatening  national  interests  by  displaying  sufficient 
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forces  and  the  will  to  use  those  forces  so  as  to  convince  the 
adversary  that  the  risks  or  costs  of  achieving  an  objective  are 
excessive.  Deterrence,  as  a  policy,  has  a  much  more  complex 
meaning  than  this  simple  statement;  it  also  takes  on  a  variety 
of  strategies  to  support  alternative  views  of  deterrent  mechanisms. 

The  security  policies  of  defense,  deterrence,  and 
detente  seek  to  protect  the  national  interests  of  security,  peace, 
and  economic  growth  and  stability  against  diverse  threats.  It 
is  recognized  that  Soviet  strategic  superiority  might  constitute 
the  gravest  threat  to  vital  U.S.  interests  and  that  economic  pres¬ 
sures  of  energy  crises  might  claim  more  immediate  attention. 
However,  more  likely  military  threats,  perhaps  because  they  tend 
not  to  be  in  the  limelight,  seem  deserving  or  addressal. 

Threat  to  the  Theater 

Threat  assessment,  seeking  to  expose  intentions  by 
measuring  capabilities,  is  necessarily  uncertain  in  practice. 

In  lieu  of  presenting  detailed  background  data  and  analyses,  the 
hypothesis  of  an  imprecisely  defined  theater-level  threat  by 
the  Soviet  Union  is  based  on  the  following; 

--Wars  of  national  liberation  and  violently  disrup¬ 
tive  third  world  events  tend  to  serve  Soviet  interests,  as  they 
oppose  U.S.  interests,  and  are  often  supported  by  Soviet  mili¬ 
tary  means; 

— Soviet  domestic,  economic,  and  dissident  problems, 
previously  explained  as  results  of  capitalist  threats,  might  now 


require  direct  external  diversion,  particularly  as  Soviet 
defense  expenditures  continue  to  consume  11-15%  of  the  gross 
national  product; 

--  Dramatic  and  revolutionary  military  improvements  in 
Soviet  naval  forces  and  relatively  long  range  forces  confronting 
NATO  Europe  are  clearly  in  excess  of  defensive  requirements; 

--  Arms  control  efforts  focused  on  strategic  nuclear 
forces  (SALT  II)  and  European-abused  conventional  forces  (MBFR) * 
tend  to  play  on  U.S.  desires  for  some  limiting  agreement,  while 
allowing  other  force  increases  and  improvements,  and; 

—  Arms  control  efforts  (as  well  as  Anti-Satellite, 
nuclear  test,  and  other  negotiations)  tend  to  convince  the 
Western  public  that  a  detente-only  policy  can  contain  the  threat. 

In  hypothesizing  a  threat  to  U.S.  interests,  it  is  per¬ 
haps  useful  to  note  more  closely  certain  Soviet  capabilities 
that  are  not  being  addressed  by  negotiation  or  U.S.  counter¬ 
measures,  In  the  strategic  arena,  the  Soviet  civil  defense 
program  connotes  attempts  to  preserve  population  should  an 
intercontinental  exchange  occur.  With  strategic  offensive 
launchers  and  anti-ballistic  missiles  constrained  equally  for 
both  sides  by  agreement,  civil  defense  and  reserve  strategic 
missiles  take  on  an  ominous  aspect,  considering  that, 

...the  original  objective  of  U.S.  arms  control 
negotiations  was  to  cap  the  strategic  arms  race  in  a 
position  of  equal  numerical  strength  and  mutual  vul¬ 
nerability  to  retaliatory  countervalue  destruction, 
and  to  eliminate  the  destabilizing  possibility  of  a 
disarming  threat  to  the  strategic  forces  on  either 
side . 10 

*  See  Appendix  B. 
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In  the  general  purpose  force  arena,  those  Soviet  nuclear 
and  conventional  naval,  ground,  and  air  forces  outside  Central 
Europe  are  being  expanded,  while  certain  U.S.  theater  nuclear 
forces  in  Central  Europe  have  been  offered  for  reduction  under 
MBFR.  These  relatively  longer  range  systems  (F-4  dual  capable  air¬ 
craft  and  Pershing  surface  to  surface  ballistic  missile  launchers) 
are  part  of  the  NATO  theater  nuclear  forces  countered  by  new 
(SS-20 ,  BACKFIRE)  and  additional  (nuclear  capable  aircraft) 

Soviet  systems. 

If  SALT  and  MBFR  adequately  constrain  strategic  nuclear 
forces  and  conventional  forces  in  Europe  (with  implicit  ceilings 
on  U.S.  longer  range  theater  nuclear  forces),  current  Soviet  ad¬ 
vances  in  naval  force  power  projection  and  peripheral  attack  nu¬ 
clear  systems  assume  greater  proportions  as  a  dominant  threat  to 
U.S.  interests  in  Western  Europe  and  other  critical  areas  of 
the  world.  In  a  strategic  stand-off,  or  a  potential  Soviet  dis¬ 
arming  capability  in  the  worst  case,  the  coercive  military  poten¬ 
tial  of  evolving  Soviet  power  projection  and  peripheral  attack 
systems  and  forces  appears  to  constitute  a  future  threat  as  yet 
unopposed  by  any  positive  U.S.  reaction. 
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UNCLASSIFIED 


CHAPTER  III 

DEFENSE  STRATEGY 


Generally  in  war,  the  best  policy  is  to  take 
a  state  intact;  to  ruin  it  is  inferior  to  this... 

Thus,  what  is  of  supreme  importance  in  war  is  to 
attack  the  enemy's  strategy ...  next  best  is  to  dis¬ 
rupt  his  alliances ...  the  next  best  is  to  attack 
his  army... the  worst  policy  is  to  attack  cities. 

Attack  cities  only  when  there  is  no  alternative." 

Sun  Tzu 

Strategic  Concept 

This  outline  of  priorities  does  not  necessarily  or  precisely 
represent  any  nation's  current  stragegy;  however,  it  provides  a 
concept  not  dissimilar  from, in  more  modern  phraseology--subversion, 
isolation  from  allies,  counter force ,  and  countervalue  only  as  a 
last  resort.  In  the  nuclear  age,  strategic  concepts  have  neces¬ 
sarily  received  more  frequent  consideration  than  the  strategy 
of  less  technological  areas,  although  actual  conflicts  at  the  in¬ 
surrection,  local  conventional  war  level  have  been  common. 

Within  the  defense,  deterrence,  and  detente  policy,  U.S.  defense 
strategy  has  shifted  from  previous  Administration  views,  although 
more  in  emphasis  than  subject  matter.  Having  discarded  winning, 
massive  retaliation,  and  a  2^-war  capability  for  deterrence,  de¬ 
fense  with  control  of  escalation,  conflict  termination,  and 
flexible  response,  U.S.  strategy  has  been  forced  to  recognize  the 

loss  of  overwhelming  military  force  superiority  and  the  need  for 
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a  wider  array  of  options. 
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Each  Administration  examines  national  policy  and  defense 
strategy  in  light  of  changing  external  factors  and  Administration 
goals.  As  the  United  States  moved  from  nuclear  monopoly  to 
parity,  President  Truman's  NSC-68  (1950),  President  Eisenhower’s 
"New  Look,"  President  Kennedy's  "Flexible  Response ," and  Presi¬ 
dent  Nixon's  "NSSM-3:  One  and  One-half  War  Strategy"  focused 
Executive  Department  review  efforts.3  The  current  Administra¬ 
tion's  review,  Presidential  Review  Memorandum  Number  10,  "Com¬ 
prehensive  Net  Assessment  and  Military  Force  Posture  Review," 
looked  at  national  security  objectives,  strategies,  and  forces 

to  reassess  whether  operational  objectives  are  well  related  to 
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existing  realities.  The  studies  undertaken  as  part  of  the 
PRM-10  work,  by  challenging  assumptions  and  offering  alternative 
objectives  and  postures,  had  on  occasion  been  mistaken  for  re¬ 
visions  to  policy  and  strategy--as  Secretary  Brown  went  on  to 
note,  "...changes  in  the  overall  posture  are  almost  always  found 
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to  be  gradual  and  on  the  margins."  He  then  summarized  the  trends, 
objectives,  and  force  goals,  including  these  comments:  ® 

...the  Soviet  Union  remains  our  principal 
national  security  problem — not  the  only  one,  but 
the  biggest  one... 

...the  Soviet  Union  is  in  tho  process  of 
acquiring  military  power  comparable  to  that  of 
the  United  States. . . 

...our  main  defense  objective,  in  conjunction 
with  our  allies,  will  be  the  maintenance  of  an 
overall  military  balance  with  the  Soviet  Union  at 
least  as  favorable  as  that  which  now  exists... 


16 


...this  Administration  is  determined  to  main¬ 
tain  the  U.S.  strategic  deterrent... 

...the  United  States  has  no  desire  for  or  plan 
to  develop  a  first-strike,  disarming  capability 
against  the  Soviet  Union... 

...in  an  era  of  strategic  nuclear  parity,  we 
must  become  more  concerned  than  ever  about  a  number 
of  tactical  balances...  6 

Through  examination  of  Annual  Defense  Department  Reports, 
it  is  clear  that  defense  strategy,  including  deterrence,  esca¬ 
lation  control,  conflict  termination,  post  attack  advantage, 
flexible  and  selective  options,  and  "balanced"  force  capabilities, 
stems  from  the  so  called  Schlesinger  Strategy  first  exposed  to 
public  view  in  a  January  1974  news  conference.7  National  Se¬ 
curity  Decision  Memorandum  242,  17  January  1974,  promulgated 
nuclear  policy  to  the  Department  of  Defense;  it  resulted  in  pub¬ 
lication  of  the  Nuclear  Weapons  Employment  Policy  (more  accurately, 
the  policy  plus  the  strategy  of  how  to  achieve  those  policy  goals) 
by  the  Secretary  of  Defense  on  4  April  and  more  detailed  guidance 
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by  a  Joint  Staff  Memorandum  on  15  July.  The  Nuclear  Weapons 
Employment  Policy  strategy  called  for  deterrence  and  escalation 
control,  the  latter  to:  "...assure  a  U.S.  position  of  power  and 
influence  and  limit  the  conflict  and  consequences  by: 

•  conducting  selected  military  operations  to 
foreclose  opportunity  for  further  aggression 

•  limiting  the  level  and  scope  of  violence  to  the 
lowest  level  possible  consistent  with  U.S.  interests 

•  holding  vital  enemy  targets  hostage  to  force 

9 

negotiated  war  termination. 
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While  the  strategic  nuclear  planning  (with  Allied  Command 
Europe  coordinated  forces  contributing  to  committed  forces)  moved 
toward  the  Single  Integrated  Operational  Plan,  U.S.  nuclear  com¬ 
manders  (CINC’s  LANT,  PAC,  EUR,  and  SAC)  performed  parallel  nu¬ 
clear  contingency  planning  of  Limited  Nuclear  Options  and  Regional 
Nuclear  Options.10  Although  previous  strategic  concepts  had  al¬ 
lowed  for  some  options  beyond  the  reflex  spasm  of  massive  retali¬ 
ation,  the  Schles inger  strategy  approved  by  the  President  who 
had  asked  for  a  range  of  nuclear  responses  early  in  his  Admini¬ 
stration,  called  for  great  flexibility  to  deter  and  to  defend  by 
controlling  the  response. 

Escalation  Control 

Steps  on  an  escalation  ladder  range  from  diplomatic  maneuver¬ 
ing  through  increasingly  hostile  actions  to  conventional,  theater 
nuclear,  and  intercontinental/strategic  nuclear  wars.  A  principal 
link  between  the  strategies  of  deterrence  and  escalation  control  is 
evident  in  the  need  for  deterrent  capability  at  each  level  of  escala¬ 
tion.  Within  an  overall  policy  of  defense,  deterrence,  and  de¬ 
tente,  any  substantial  gap  in  military  capability  to  deter  at 
some  given  level  could  violate  the  escalation  control  strategy-- 
inability  of  credibly  deterring  enemy  action  at  their  chosen 
level,  the  choice  lies  between  escalating,  to  try  to  deter  at  a 
higher  level,  or  de-escalating  to  attempt  to  deter  at  a  lower 
level.  The  spectrum  of  potential  conflicts  to  be  deterred  then 
also  provides  the  spectrum  of  escalation  steps  subject  to  con¬ 
trol.  If  an  inadequate  range  of  deterring  capabilities  exists. 
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both  escalation  control  and  deterrence  are  probably  infeasible- 
More  simply,  the  threat  of  major  conventional  warfare  is  not 
enough  to  deter  a  strategic  nuclear  threat,  but  it  is  too  much 
as  a  deterrent  to  political  coercion.  Recognizing  the  need  to 
deter  lesser  potential  conflicts  and  threats  and  the  need  to  re¬ 
spond  in  a  controlled  manner  to  appropriately  manage  crises  with¬ 
out  undue  overraction,  the  more  critical  tests  of  U.S.  defense 
strategy  apply  in  the  nuclear  realm.  Escalation  control  becomes 
vital  at  the  nuclear  level,  as  does  deterrence.  Without  ruling 
out  the  possibility  of  United  States  first  use  of  nuclear  weapons, 
both  strategies  seem  to  fit  within  the  context  of  retaliation 
or  response  to  an  attack. 

The  strategy  of  escalation  control  carries  with  it  a  high 
degree  of  uncertainty  that  retaliatory  nuclear  attacks  can  in 
fact  be  perceived  as  limited,  constrained,  selective  target 
strikes.  Given  that  any  conflict  is  chaotic,  the  short  term  high 
damage  levels  inherent  in  detonation  of  even  a  few  nuclear  wea¬ 
pons  could  tend  to  mask  the  restraint  which  might  be  intended  and, 
therefore,  might  tend  to  provoke  a  return  strike  of  greater  pro¬ 
portion —  the  theoretical  slippery  slope  leading  to  global  holo¬ 
caust  which  supported  strategic  massive  retaliation  and  the 
theater  trip  wire.  To  many,  more  optimistic  scenarios  and  stra¬ 
tegies  offer  alternatives  between  nuclear  suicide  and 
preemptive  surrender;  in  particular,  the  control  of 
nuclear  attack  might  limit  violence  and  lead  to  negotiation  to 
end  the  conflict. 

19 


If  the  opposing  strategic  forces  are  extremely 
vulnerable,  any  use  of  nuclear  weapons  is  likely  to  es¬ 
calate...  If,  as  is  much  more  likely,  the  invulnerabi¬ 
lity  of  the  opposing  retaliatory  forces  increases,  the 
controlled  use  of  nuclear  weapons  takes  on  a  different 
significance . 

The  President  has  spoken  of  the  need  for  alter¬ 
natives  between  surrender  and  general  nuclear  war.  To 
provide  these,  a  capability  for  tactical  nuclear  opera¬ 
tions  would  seem  to  be  essential.  Indeed,  it  is  the 
most  usef ul--perhaps  the  only  meaningful--role  for  the 
nuclear  weapons  based  on  the  Continent.  1 

It  is  difficult  to  visualize  a  nuclear  exchange 
that  could  be  kept  from  escalating  to  all-out  attack 
on  cities.  We  would  be  mistaken,  nonetheless,  to 
leave  a  potential  enemy  with  the  prospect  that,  if 
faced  with  a  controlled  and  limited  attack,  we  would 
have  only  the  options  of  an  all-out  response  or  no 
response  at  all.  The  temptation  to  exploit  the  gap 
would  be  small,  but  it  could  be  real.  However  pro¬ 
bable  rapid  escalation  might  be,  we  should  have  the 
capability  to  respond  to  such  an  attack  in  a  control¬ 
led  and  deliberate  way,  even  though  we  might  not  get 
credit  for  such  a  capability  in  the  standard  static 
comparisons. 

. . .many  people  honestly  believe  that  once  nuclear 
weapons  are  employed,  regardless  of  how  well  controlled, 
nuclear  Armageddon  is  inevitable.  Granted,  such  a  pos¬ 
sibility  cannot  be  ignored.  But  from  a  military  point 
of  view,  we  must  provide  such  an  option  to  our  national 
leaders.  Should  history  prove  that  escalation  is  not 
inevitable,  such  options  could  be  the  difference  be¬ 
tween  nuclear  holocaust  and  a  future  for  those  who 
follow  us.  I-3 

The  strategy  of  escalation  control  implies  a  need  for  survi¬ 
vability,  flexibility,  and  control  through  discriminate  mili¬ 
tarily  effective  nuclear  attack  options.  In  measuring  force 
effectiveness  as  it  relates  to  escalation  control,  low  yield, 
high  accuracy,  and  low  unintended  collateral  damage  to  non-targets 
support  the  strategy  (note  that  these  characteristics  accrue  to 
cruise  missiles). 
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The  tendency  for  a  nuclear  exchange  to  escalate 
once  begun  might  be  decreased  by  the  surgical  nature 
of  a  cruise  missile  strike.  If  one  accepts  the  basic 
tenets  of  Mutual  Assured  Destruction  (MAD) ,  then  the 
logic  of  the  preceding  point  is  uncontestable .  14 

Mutual  Assured  Destruction  is  one  of  the  links  between  the 

strategies  of  escalation  control  and  deterrence.  As  President 

Carter  noted  on  November  13,  1978,  "...I  think  that  the  horrible 

surety  of  mutual  destruction  will  prevent  an  attack  being 

launched."  Countervailing  views  exist: 

The  Soviets  never,  at  anytime,  accepted  the 
long-standing  American  Management  theory  that  the 
threat  of  incineration  of  undefended  populations-- 
'mutual  assured  destruction' — could  deter  war. 

...The  Soviets,  holding  fast  to  the  military  view, 
give  every  evidence  that  they  feel  that  their  self- 
interest  lies  in  taking  nuclear  war  seriously. 

They  have  equipped  themselves  to  wage  it  and  indi¬ 
cate  that  they  intend  to  win  it.  15 

America's  nuclear  strategy  rests  in  the  con¬ 
cept  of  deterrence.  But  it  ought  to  be  quite  clear 
that  deterrence,  whatever  its  merits,  is  anything 
but  a  strategy.  Deterrence ...  is  a  device  for  pre¬ 
venting  war,  not  a  guideline  for  the  conduct  of  war. 

Now  the  prevention  of  war  is  the  province  of  diplo¬ 
macy,  not  of  military  strategy;  the  latter  normally 
takes  over  precisely  at  the  point  where  the  former 
fails  and  the  parties  to  a  dispute  resort  to  arms... 

It  is  the  task  of  Soviet  diplomacy  to  avert  war; 
it  is  the  task  of  the  Soviet  military  to  win  it, 
speedily  and  with  the  least  losses,  should  diplomacy 
fail.  16 

Even  within  the  Administration,  perhaps  in  a  "what  the 
President  meant  to  say"  tone,  MAD  has  lost  much  of  its  earlier 
appeal : 


...a  strategy  based  on  assured  destruction  alone 
no  longer  is  wholly  credible. . .Our  allies,  particularly 
in  Europe,  have  questioned  for  some  time  whether  the 
threat  of  assured  destruction  would  be  credible  as  a 
response  to  nuclear  threats  against  them.  17 
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Deterrence 


The  official  conversion  from  views  Leon  Sigal  attributes  to 

1 8 

"stable  balancers"  to  "war  fighter"  views  might  be  farther  along 

than  critics  believe.  Secretary  Brown  stated,  "Deterrence,  not 

overbearing  power,  is  what  we  seek.  To  have  it,  we  must  have  a 

19 

credible  fighting  capability." 

As  noted  previously,  deterrence  might  most  simply  be  put  as 
the  product  of  capability  and  credibility.  At  the  risk  of  con¬ 
tinuing  to  oversimplify  the  definition  of  capability  on  which  a 
deterrent  is  based  is  at  the  heart  of  the  warf ighting/MAD  discus¬ 
sion  above.  An  attack  can  be  deterred  by  increasing  the  punitive 
cost  beyond  the  expected  gain,  or  by  increasing  the  risk  of  not 
achieving  the  objective,  or  by  some  combination.  MAD  is  based  in 
large  part  on  the  unacceptable  punishment  view,  which  unfortunate¬ 
ly  glosses  over  the  threat  that  our  cost  of  inflicting  punish¬ 
ment  might  also  be  unacceptable ,  so  we  are  perhaps  self-deterred 
even  in  a  retaliatory  mode.  Objective  denial,  as  the  rationale 
for  successful  deterrence,  is  more  closely  tied  to  a  warfighting 
capability.  The  logic  lines  are  not  quite  so  clean  as  depicted 
here,  since,  obviously,  some  survivable  fighting  capability  is  a  de¬ 
sirable  prerequisite  to  MAD.  The  deterrent  message  must  be  credible, 
plans  must  be  available  for  the  employment  of  survivable  and  ready 
forces,  and  the  enemy  must  perceive  the  credibility  and  the 
capability  which  threatens  to  prevent  his  success. 

An  unfortunate  habit  has  developed  of  contrasting 
deterrence  (via  the  threat  of  countervalue  punishment) 
and  warfighting  (what  you  do  if  deterrence  fails)  stra¬ 
tegies.  This  is  a  serious  mistake.  The  ability  to  deny 
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an  enemy  the  possibility  of  military  victory  deters 
his  initiative  action  perhaps  more  effectively  than 
by  increasing  the  costs  he  must  bear,  especially  if 
these  are  uncertain.  Against  a  calculating  opponent 
under  increasingly  unfavorable  internal  pressure,  it 
is  likely  that  only  the  ability  to  fight  well  can 
minimize  the  need  to  fight  at  all.  20 

Our  main  security  interest  will  be  one  of  denial. 

...the  interests  of  denial  include  denial  of  Soviet 
territorial  aggrandizement,  of  their  seizure  and  con¬ 
trol  of  free  world  resources,  of  such  an  extension  of 
their  influence  and  control  into  foreign  lands  as  would 
carry  with  it  serious  hazard  to  the  United  States.  21 

It  should  be  noted  that,  despite  the  better  underlying  de¬ 
terrent  ret  lonnlo  of  object  1  ve  dental,  mutual  assured  dost  ruot  ion 
of  a  countervalue  nature  exists  as  an  included  capability  to 
deliver  a  few  hundred  strategic  warheads  on  cities.  As  a 
minimum  deterrent,  this  fact  of  strategic  life  constitutes  a  back¬ 
drop  for  an  extensive  objective  denial  deterrent.  As  a  backdrop, 
it  might  tend  to  reemphasize  the  theater  threat  postulated  in 
the  last  chapter. 

Assuming  that  each  superpower  can  devastate  his 
opponent's  civilian  assets  at  any  time  before  and 
after  the  start  of  war  and  that,  even  in  extreme  cir¬ 
cumstances,  communist  leaders  have  no  desire  to  preside 
over  the  devastated  world  even  if  they  could,  then  the 
dominant  potential  threat  to  the  NATO  countries  is  a 
Soviet  discriminate,  low-collateral -damage  disarming 
strike  against  CONUS-based  strategic  forces  and  theater 
tactical  air  forces  with  the  aim  of  creating  a  critical 
imbalance  in  post-attack  military  power  and  a  coercive 
ability  to  terminate  war  on  favorable  terms.  22 

If  one  accepts  the  reports  of  increasing  U.S.  ICBM  vulner¬ 
ability  to  increasingly  accurate  Soviet  ICBMs ,  the  vulnerability 
of  U.S.  bomber  bases  to  pin-down  attacks  by  new  and  additional 
Soviet  SLBMs  and  the  increased  Soviet  emphasis  on  civil  defense 
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to  protect  population,  it  might  well  support  an  increased  likelihood 
of  Soviet  peripheral  action,  and  not  just  in  Europe.  Whether  a 
strategic  disarming  attempt  is  made  (with  attempts  to  reduce 
Soviet  costs  through  city  evacuation  and  factory  hardening)  or  a 
strategic  conf rontation  results  in  a  stand-off,  U.S.  counter- 
value  capabilities  to  inflict  "unacceptable  damage"  become  highly 
questionable.  WAD  (or  one  sided  destruction)  is  unrealistic, 
counterproductive  in  fueling  Soviet  civil  defense  emphases,  and 
basically  self -deterr ing .  deterrent  strategy  concentrating 

on  objective  denial  through  a  warfighting  capability  recognizes 
that  nuclear  weapons  are  available  and  might  be  used,  that  nu¬ 
clear  use  has  the  potential  for  control,  that  negotiation  for 
war  termination  is  feasible,  and  that  both  deterrence  and  escala¬ 
tion  control  strategies  can  function  across  a  wide  spectrum  of 
potential  conflicts. 


CHAPTER  IV 


THEATER  POLICY  AND  STRATEGY 


Achieving  our  political  goals  depends 
on  a  credible  defense  and  deterrent.  The  United 
States  supports  the  existing  /NAT07  strategy  of 
flexible  response  and  forward  defense.  We  will 
continue  to  provide  our  share  of  the  powerful 
forces  adequate  to  fulfill  this  strategy.  We 
will  maintain  an  effective  strategic  deterrent, 
we  will  keep  diverse  and  modern  theater  nuclear 
forces  in  Europe,  and  we  will  maintain  and 
improve  conventional  forces  based  there. 

President  Jimmy  Carter 
To  The  Conference  of  NATO  Countries 
London,  10  May  1977 


The  United  States  has  a  long-standing 
commitment  to  do  our  share  to  ensure  that  NATO 
has  the  capabilities  —  nuclear  as  well  as  non¬ 
nuclear  --  to  maintain  the  independence  and 
territorial  integrity  of  Western  Europe.  ...  In 
addition  to  Europe,  there  are  a  number  of  other 
areas  around  the  world  in  which  there  are  delicate 
or  even  potentially  explosive  situations.  The 
Middle  East,  the  Persian  Gulf,  and  Korea  are 
three  examples  of  areas  where  the  United  States 
and  its  allies  have  vital  interests.  1 


The  U.S.  commitment  to  Western  Europe,  the  NATO  Alliance, 
and  broader  world  interests  has  existed  for  over  thirty  years. 
During  that  period,  the  U.S.  nuclear  umbrella  has  been  present 
in  various  forms  of  strategy  evolving  as  external  threats  and 
alliance  desires  shifted.  For  the  most  part,  NATO  strategy  has 
been  driven  by  United  States  concepts  and  other-than-European 
strategy  has  been  almost  purely  and  unilaterally  U.S.  derived. 
Despite  some  clear  differences  between  strategy  applicable  to 
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Europe  and  strategy  oriented  toward  the  rest  of  the  world, 

U.S.  policies,  general  strategy,  and  forces  need  to  accommodate 
a  set  of  flexible  but  useable  guidelines  adaptable  to  protecting 
basic  U.S.  interests. 

Nuclear  Umbrella 

Protection  of  worldwide  U.S.  interests  involves 
coordination  of  U.S.  interests,  policies,  and  strategy  with 
those  of  allies  and  friendly  nations.  In  particular,  U.S. 
desires  to  limit  the  proliferation  of  nuclear  weapons  maintains 
the  need  to  provide  U.S.  nuclear  guarantees  to  friendly  nations. 
Initially,  the  nuclear  umbrella  consisted  of  U.S.  strategic 
forces  (the  few  bombs  available  in  the  late  1940's),  later 
augmented  by  forward  based  missiles.  This  forward  basing, 
necessary  due  to  early  missile  range  limitations,  was  a  symbol 
of  U.S.  resolve  which  was  highly  visible  to  allies.  As  longer 
range  intercontinental  and  submarine  launched  ballistic  missiles, 
as  well  as  shorter  range  "tactical"  nuclear  means,  evolved  and 
were  deployed,  the  intermediate  range  missiles  were  retired. 

The  resultant  separation  of  nuclear  weapons  systems  into 
strategic  and  tactical  realms  was  accompanied  by  U.S.  promises 
that,  if  tactical  systems  were  used  in  the  theater,  strategic 
systems  would  likely  be  coupled  to  such  use  if  escalation  were 
"needed."  This  artificial  categorization  of  strategic  nuclear 
weapons  (some  with  yields  of  a  few  tens  of  kilotons)  and  tactical 
systems  (a  few  with  megaton  yields)  was  generally  based  on  delivery 
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system  range  capabilities  and  intended  purpose  (strategic 
massive  retaliation  or  theater  trip  wire) . 


Shifts  in  relative  force  balances,  basic  policies, 

and  resultant  strategies  have  somewhat  redefined  nuclear 

forces,  although  ambiguities  remain.  Theater  nuclear  forces 

(TNF ) ,  both  forward  based  and  deployable  for  use  in  theaters 

of  operation,  are  oriented  to  support  U.S.  and  allied  strategy 

in  conjunction  with  strategic  nuclear  and  conventional  forces, 

with  emphasis  on  deterring  the  Soviet  threat  to  the  European 
2 

theater. 

NATO  Strategic  Concept 

Although  peripheral  Soviet  threats,  discussed  in  Chapter 
III,  are  important  the  natural  focus  is  on  Europe.  This  neces¬ 
sitates  an  examination  of  official  NATO  strategy. 

The  strategic  concept  adopted  in  1967  reflects  concerns  that 
a  range  of  defense  options  should  be  provided  and  that  extensive 
territorial  loss  should  be  avoided;  the  resulting  strategy 
centers  on  deterrence,  forward  defense,  and  deliberate 
escalatory  flexible  response. 

...The  United  States  fully  supports  the 
NATO  strategy  of  flexible  response  and  forward 
defense,  and  remains  committed  to  the  continued 
overseas  deployment  and  modernization  of  its 
theater  nuclear  forces. 

That  commitment  is  not  in  question. 

But  whether  current  deployments  and  programs 
are  adequate  in  light  of  Soviet  capabilities 
has  become  increasingly  the  subject  of  debate 
both  here  and  in  Western  Europe.  3 


Similarly,  broader  world  interests  are  suggested  for 
U.S.  involvement: 

Our  friends  in  Asia  must  also  be  supported 
by  the  U.S.  nuclear  guarantee.  It  remains  the  firm 
policy  of  the  United  States  to  maintain  our  nuclear 
contribution  to  the  mix.  ^ 

Deterrence,  defense,  and  detente,  the  basic  U.S. 
policies,  are  added  to  in  the  NATO  list  by  solidarity,  a 
critical  aspect  of  alliance  or  coalition  politics.5  The 
nature  of  alliances,  in  which  consensus  only  follows  time- 
consuming  compromises,  requires  solidarity  in  planning  and 
decision.  The  process  among  many  of  the  sovereign  states 
unfortunately  creates  internal  charges  of  bureaucratic  delay, 
watered  down  language,  and  selfish  interests.  Of  the  alterna¬ 
tives  open  to  a  group  of  relatively  free  and  democratic  states 
facing  a  more  or  less  cohesive  Warsaw  Pact,  none  are  any  more  attrac¬ 
tive  than  the  NATO  allian-.u,  .despite  the  often  valid  criticisms. 

There  are,  in  fact,  some  benefits  which  accrue  due  to  such 
faults  —  for  example,  by  providing  ambiguous  language 
regarding  basic  strategy,  the  alliance  allows  each  member 
nation  (and  potential  enemies)  the  luxury  of  interpreting  the 
concepts  according  to  national  biases.  The  deterrent  value 
of  ambiguity  and  uncertainty  should  not  be  underestimated. 

Similarly,  by  taking  some  few  years  to  accept  flexible  response 
and  by  reluctance  to  shift  from  that  term,  the  alliance  has 
allowed  the  United  States  to  come  full  cycle  back  to  the  same 
label  it  accepted  during  the  Kennedy  years. 
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Flexible  Response 


Flexible  response,  in  the  NATO  lexicon,  derives  from 
the  "Overall  Strategic  Concept  for  the  Defense  of  the  NATO 
Area,"  Military  Committee  document  MC  14/3,  which  proposed 
deterrence,  direct  defense  at  whatever  level  of  aggression 
chosen  by  an  attacker,  deliberate  escalation  if  aggression 
cannot  be  contained  and  the  situation  restored,  and  capability 
for  appropriate  general  nuclear  response  to  a  major  nuclear 
attack.6  This  last  capability  links  strategic  and  theater 
nuclear  forces,  particularly  in  the  view  of  European  allies, 
in  the  concept  of  coupling.  At  the  other  end  of  the  escalation 
spectrum  is  an  increased  emphasis  on  conventional  strategy  and 
military  means. 

With  the  adoption  of  the  strategy  of 
flexible  response  in  1967,  NATO  embraced  concepts 
for  the  defense  of  Western  Europe  predicated  upon 
the  deployment  of  strengthened  conventional  forces 
to  respond  to  a  Soviet-Warsaw  Pact  attack,  without 
initial  resort  to  tactical  nuclear  weapons  or  a 
strategic  nuclear  strike  by  the  United  States 
against  the  Soviet  Union.  9 

The  viability  of  a  flexible  response  strategy  to  deter 
and  defend  under  circumstances  different  from  those  in  1967  has 
come  increasingly  into  question: 


Flexible  response  can  continue  to  serve 
the  alliance  .if,  and  only  if,  its  tactical  concepts 
can  be  made  to  accord  with  problems  such  as  a 
significant  reduction  in  warning  time  of  an 
impending  enemy  attack,  the  threat  to  continuity 
of  the  air  and  sea  lanes,  and  the  need  to  operate 
along  several  fronts  simultaneously  ...  ’ 
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In  recent  years  the  problems  of  maintaining 
a  viable  strategy  of  flexible  response  for  NATO  have 
multiplied.  They  relate  to  such  factors  as  changing 
perceptions  of  the  threat  confrontinq  Western  Europe, 
shifting  power  relationships  and  differences  in 
policy  between  the  United  States  and  Western  Europe, 
the  emergence  of  a  new  generation  in  NATO  countries 
with  values  different  from  those  of  the  World  War  II 
and  postwar  generations,  the  increasing  salience  of 
economic  constraints  on  defense  budgets,  uncertainty 
within  Western  Europe  about  the  durability  of  the 
U.S.  alliance  commitment,  and  questioning  in  the 
United  States  of  the  need  for  preserving  American 
forces  stationed  in  Western  Europe  at  existing  levels. 


Relooking  At  The  Strategy  --  Deterrence 

This  questioning  of  NATO  strategy  and  its  ability  to 
adequately  deter  and  defend,  while  the  Alliance  displays 
solidarity  and  practices  detente,  is  often  an  uneasy  search  of 
basic  interests,  evolving  threats  to  those  interests,  and 
potential  improvements  in  policy,  strategy  and  forces  to  protect 
those  interests,  particularly  with  respect  to  nuclear  aspects. 
The  last  broad,  official,  published  review  of  theater  nuclear 
force  posture  in  Europe  provides  basic  assessments  of  NATO 
strategy  and  force  employment  concepts  which  are  far  from 
inexact  or  outdated  today. ^  More  recently, 


The  present  administration  has  spent 
a  good  deal  of  time  considering  what  the  strategic 
concept  should  be  ....  These  objectives  and 
policies  are  not  predictions,  forecasts,  or  iron¬ 
clad  commitments.  They  constitute  guidance 
designed  to  make  our  defense  planning  problem 
tractable,  to  ensure  careful  conservatism  in  our 
planning,  and  at  the  same  time  to  keep  from  trying 
to  attain  defense  capabilities  which  would  far 
exceed  those  realistically  necessary,  i2 
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A  theater  nuclear  capability  is  an 
essential  element  of  successful  deterrence 
and  defense.  Theater  nuclear  forces  provide 
linkage  between  conventional  and  strategic 
nuclear  forces.  In  the  event  aggression 
cannot  be  contained  conventionally,  theater 
nuclear  forces  provide  a  capability  to  fight 
the  battle  and  an  opportunity  to  terminate 
conflict  short  of  strategic  nuclear  war. 
Theater  nuclear  weapons  are  deployed  as  an 
integral  part  of  U.S.  theater  forces  to 
strengthen  the  deterrent  effect  of  forward 
defense  and  to  augment  conventional  forces.  13 

...Our  threater  nuclear  forces  do  not 
constitute  a  full-fledged  and  independent 
capability.  They  are,  for  the  most  part, 
organic  to  the  general  purpose  forces.  The 
longer  range  systems  are  integrated  in 
targeting  with  the  central  strategic  forces, 
many  of  which  are  programmed  against  theater 
targets.  Thus,  should  their  weapons  be 
released,  our  theater  nuclear  forces  would 
probably  be  used  in  conjunction  with  regular 
ground,  tactical  air,  naval,  and  in  many  cases 
strategic  forces. 


This  theater  nuclear  linkage  and  capability  for  use  lie  at 
the  center  of  the  deterrent  debate.  In  a  manner  similar  to  the 
early  discussion  of  the  objective  denial/punitive  orientation 
toward  U.S.  deterrent  policy  and  strategy,  the  idea  of  NATO 
deterrence  as  an  acceptable  means  to  deter  are  not  universally 
accepted  within  the  Alliance.  Additionally,  the  view  supporting 
punitive  deterrence  tend  to  rely  strongly  on  strategic  coupling. 
Coupling  of  NATO  deterrence  to  U.S.  strategic  systems  was 
originally  sound  during  the  period  of  U.S.  nuclear  monopoly 
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and  clear  superiority  --  no  other  weapon  choice  was  realistic. 

As  Soviet  strategic  capabilities  grew,  U.S.  coupling  became 
suspect  (e.g.,  France  opted  for  independent  nuclear  means). 

In  an  era  of  strategic  parity  and  potential  inferiority,  coupling 
is  no  longer  credible.  The  potential  to  escalate  a  European  war 
to  strategic  exchange,  which  is  the  key  to  the  deterrent  view 
that  unacceptable  damage  will  preclude  conflicts  (or  continuing 
conflicts)  becomes  much  less  likely  than  before.  Objective 
denial,  based  in  part  on  an  ability  to  fight,  might  then  be  a 

1  C 

firmer  foundation  for  deterrence  and  defense. 


...while  most  British  and  West  German 
officials,  for  example,  tend  to  believe  that  the 
threat  is  deterrable  largely  by  means  of  promises 
of  escalating  levels  of  punishment,  American 
officials  tend  to  believe  that  the  threat  is  best 
deterred  largely  by  the  promise  of  (eventual) 
local  denial. . . . 

NATO-Europeans  and  Americans  should  be 
able  to  agree  that  territorial  (and  hence  political) 
denial  in  a  short  war  is  their  major  problem. . .  16 
West  Germans  view  U.S.  theater  nuclear 
weapons  primarily  as  a  link  to  American  strategic 
nuclear  weapons,  as  an  additional  in-theater 
deterrent,  and  as  a  tangible  symbol  of  the 
American  defense  commitment  to  West  Germany. 

They  are  clearly  not  considered  primarily  as 
war-fighting  weapons. 17 


Coupling,  never  truly  a  foolproof  concept,  relies  on 
the  credibility  of  U.S.  commitment  to  use  strategic  capabilities; 
decoupling  might  therefore  reflect  a  decreased  U.S.  resolve 
which,  aggravated  by  relatively  decreased  strategic  capability, 
constitutes  a  degraded  deterrent.  Whether  explicitly  decoupling 
strategic  forces  is  necessary  or  wise,  it  would  tend  to  increase 
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allied  fears  of  U.S.  abandonment,  perhaps  already  implicit 
in  the  "neutron  bomb"  decision  and  the  PRM-10  leak  of  a  map 

I  O 

indicating  a  not-so-forward  defense.  By  stressing,  perhaps 
properly,  the  utility  of  objective  denial,  both  concepts  of 
forward  defense  and  potential  resort  to  nuclear  weapons  are 
re-supported,  wnile  deterrence  and  defense  are  strengthened. 
Through  development  of  a  credible  warfighting  capability,  the 
Warsaw  Pact  could  be  denied  success  of  any  disarming  attack 
and  subsequent  coercive  advantage  over  Western  Europe, 
particularly  if  the  means  of  objective  denial  were  highly  sur- 
vivable,  perhaps  by  sea-basing  them.  If  the  long-range 
theater  nuclear  forces,  assisting  NATO  strategic  means,  serve 
the  purpose  of  a  counterforce  retaliatory  capability,  as  well 
as  being  relatively  invulnerable,  particularly  if  deployed  aboard 
submarines,  the  Soviet/Warsaw  Pact  objectives  (disarm  and 
coerce)  could  be  denied  and  deterrence  would  be  served.  It  is 
this  capability  toendure  the  initial  attack  and  to  subsequently 
defeat  enemy  forces  which  allows  objective  denial  to  successfully 
deter . 

. . .  The  survivability,  sustained  combat 
power,  pre-attack  deployment,  and  post-attack  planned 
employment  of  NATO  strategic  and  general-purpose 
naval  forces  are  at  the  center  of  a  U.S.  deterrent 
strategy  of  denial  type.  T9 

Of  the  four  factors  noted  by  Dr.  Young,  the  first  three 
accrue  to  force  characteristics  which  will  be  covered  in  Chap¬ 


ters  V  and  VI,  while  the  last  refers  to  how  such  a  force  is  to 


be  used.  Previously,  the  concept  of  limited  and  regional 
nuclear  options  (LNO’s  and  RNO's)  was  cited  as  part  of  the 
planning  resulting  from  the  Schlesinger  strategy  and  NSDM  242. 
The  PRM-10  review  by  the  current  Administration  and  the  gradual 
policy  and  strategy  shifts  published  in  Presidential  Decision 
18  have  not  been  released  in  full;  however,  other  published 
official  reports,  necessarily  consistent  with  PD-18,  provide 
insights  into  the  current  strategy.  Specifically,  the  flexible 
response  and  selective  options  postulated  in  1974-1S75  for 
theater  nuclear  forces  are  similar  to  the  current  missions  for 
which  theater  nuclear  forces  should  be  planned: 


— Limited  Nuclear  Options  to  permit  the 
selective  destruction  of  fixed  enemy  military  or 
industrial  targets; 

— Regional  Nuclear  Options  intended,  as 
one  example,  to  destroy  the  leading  elements  of  an 
attacking  enemy  force;  and 

--Theaterwide  nuclear  options  directed 
at  aircraft  and  missile  bases,  lines  of  communi¬ 
cation,  and  troop  concentrations  in  the  first  and 
follow-on  echelons  of  an  enemy  attack.  20 


Balance 

The  NATO  strategy  of  direct  defense  at  whatever  level 
of  aggression  chosen  by  the  attacker,  as  well  as  the  princi¬ 
pal  of  deterring  by  having  balancing  force  capabilities  at 
every  level,  suggests  that  critical  imbalances  deserve  prior¬ 
ity  attention.  Although  there  might  be  alternatives  to  the 
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theoretical  need  to  balance  at  every  level  and  capability, 
the  United  States  and  its  allies  tend  toward  direct  defense 
and  response  in  kind  —  a  talion,  or  balanced  use  in 
kind  and  intensity.  There  are  cases  where  NATO  has  almost 
no  talionic  capability  (e.g.,  chemical  attack),  just  as  there 
are  some  deficiencies  in  strategic  and  general  purpose  con¬ 
ventional  forces.  However,  force  capabilities  exhibiting 
the  most  severe  shortfalls  on  the  U.S./NATO  side  appear  to  be 
in  relatively  long  range  (but  not  "strategic")  forces  which 
are  principally  nuclear  capable  and  oriented  on  theater 
targets.  The  weapons  arming  these  forces  have  been  called 
non-central  systems,  forward  based  systems,  peripheral  attack 
systems,  and  gray  area  systems  --  intending  to  describe  systems 
with  mid-range  capabilities  between  the  battlefield,  or  short 
range  use  at  sea,  and  the  strategic,  or  intercontinental. 

...The  Soviets  maintain  large,  nuclear 
capable,  peripheral  attack  forces  based  in  the 
Soviet  Union.  These  forces  include  medium- 
range  bombers  (in  addition  to  the  BACKFIRE 
discussed  previously  MRBM  and  IRBMs  (including 
initial  deployments  of  the  new,  mobile,  MIRVed 
SS-20  ballistic  missile) ,  and  older  submarines 
armed  with  ballistic  and  cruise  missiles  .... 

NATO,  by  contrast,  has  few  theater  nuclear 
systems  that  can  reach  these  Soviet  forces.  21 

Similar  concerns  of  the  need  to  counter  dramatic 

increases  in  Soviet  theater  systems  have  been  expressed  by 

2  2 

many  military  officials  and  analysts. 
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We  and  our  NATO  allies  are  presently 
examining  our  theater  nuclear  posture  in  the 
overall  review  inaugurated  by  the  1977  NATO 
Summit.  We  have  major  programs  underway  for 
the  possible  modernization  of  ...  longer-range 
tactical  nuclear  forces,  including  ...  various 
cruise  missiles.  2^ 


. . .The  major  deficiency  in  NATO  is  ... 
the  lack  of  a  credible  nuclear  deterrent 
capability  of  striking  deep  into  Eastern 
Europe.  ...In  my  opinion,  it  is  likely  that 
a  mixed  force  of  ballistic  and  cruise  missiles 
will  prove  to  be  the  most  cost-effective  and 
viable  response  to  the  ever-increasing  Soviet 
initiatives.  24 


The  attractiveness  of  a  European  based,  deep  penetration 

system  has  transcended  divergent  views  of  deterrence  (denial 

versus  punishment) ,  since  such  a  system  is  envisioned  to 

provide  significant  advantage  over  current,  coupled  strategic 

systems.  Potential  candidates  include  a  new  intermediate 

range  ballistic  missile,  ground  and  sea  launched  cruise  missiles, 

a  mobile  medium  range  ballistic  missile,  or  extended  range 
25 

Pershing  II.  Examination  of  the  options  by  the  Long-Term 
Defense  Program  Task  Force  10,  the  NATO  Nuclear  Planning  Group, 
and  the  (Task  Force  follow-on)  High  Level  Group  centers  on  the 
key  security  needs  facing  NATO: 

The  enhancement  of  NATO's  security  must 
be  assured  not  only  by  strengthening  the.  Alliance's 
deterrent  and  defense  posture  but  also  by  continued 
pursuit  of  detente  and,  as  a  key  part  of  that 
process,  equitable  and  meaningful  arms  control 
and  disarmament  agreements  ....  NATO  is  determined 
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to  meet  this  challenge  (shifting  balance)  by 
maintaining  a  credible  deterrent  and  defense 
posture.  NATO's  capabilities  will  continue 
to  be  designed  to  support  the  concept  of 
forward  defense  based  on  adequate  conven¬ 
tional,  theatre  nuclear  and  strategic  nuclear 
forces  through  the  1980's.  26 


Cruise  missile  contributions  to  the  NATO  security 
policy  have  been  described  in  the  three  critical  areas  -- 
deterrence , defense ,  and  detente  through  arms  control: 


Deterrence :  Substantial  numbers  of  cruise 

missiles  appropriately  based  may  be  a  partial 
answer  (to  deter  and  balance  Soviet  gray  area 
systems) .  Finally,  I  believe  we  must  continue 
to  work  at  level  four,  FEBA  nuclear  war,  with 
both  sides  primarily  using  shorter  range 
weapons ....  Perhaps  cruise  missiles  in  large 
volume  can  make  an  essential  contribution 
to  providing  deterrence  at  that  level  as  well.  7 


Defense:  ...U.S.  cruise  missiles  could 

substantially  strengthen  the  defensive  posture 
of  NATO. ... 28 


Detente  Through  Arms  Control:  ...We  and 
our  NATO  allies  are  carefully  examining  the 
adequacy  of  our  longer-range  theater  nuclear 
capabilities,  as  well  as  considering  how  arms 
control  can  be  of  benefit  in  limiting  the 
threat . 29 


The  hedged  words  above  (may  be  a  partial  answer,  perhaps, 
could,  examining,  considering)  require  a  somewhat  deeper  look 
at  cruise  missiles  --  what  they  are  and  what  tests  of  adequacy 
of  support  they  must  achieve. 
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CHAPTER  V 


EVOLUTION  OF  THE  CRUISE  MISSILE 

Improvements  in  weapons  systems  are  generally  designed 
to  increase  their  range,  accuracy,  or  destructive  potential; 
there  have  been  relatively  few  truly  revolutionary  weapons. 
Certain  technological  breakthroughs  allowed  rethinking  of  the 
"unmanned  aircraft,"  the  cruise  missile  concept  from  1917 
into  the  1960’s.1  Dramatic  improvements  in  microelectronics, 
airborne  radar  resolution,  very  high  efficiency  turbofan  engines, 
better  fuels,  higher  nuclear  warhead  yield  to  weight  design 
ratios,  and  improved  conventional  munitions  effects  allowed 
the  cruise  missile  to  be  shrunk  in  physical  dimensions,  while 
achieving  longer  range,  lower  profile,  and  higher  accuracy 
flight.  Critical  military  advantages  accrued  --  low  altitude 
and  small  size  contribution  to  higher  survivability  in  flight; 
reliable  and  effective  munitions  with  high  accuracy  contribute 
to  target  kill  effectiveness.  The  potential  utility  of  a  new 
generation  of  cruise  missiles  resulted  in  a  Navy  program  (SLCM  or 
Tomahawk)  and  a  revised  Air  Force  program  (SCAD)  being  merged 
under  a  Joint  Cruise  Missile  Project  Office.  In  particular, 
the  Tomahawk  program  for  sea  launched  cruise  missiles  (SLCM) 
later  expanded  to  include  broad  research  and  development  of 
other  cruise  missile  variants  applicable  to  theater  use. 

Although  Tomahawk  is  the  Navy  name  only  for  SLCM,  the  same 
basic  missile  is  common  to  other  launch  platforms.  Therefore, 
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although  not  quite  correct  in  a  bureaucratic  sense,  this  paper 
refers  to  thos<_  oo,.imon  missiles  under  the  same  title. 

The  Tomahawk  Program 

Since  its  initiation  in  the  early  1970 's  (memos  date 
from  1972),  the  Tomahawk  cruise  missile  has  built  upon  the 
technological  evolution  summarized  above  and  discussed  in  more 
detail  in  Appendix  A.  z  The  evolving  design  challenge  postulated 
accurately  striking  targets  up  to  2000  nautical  miles  from  the 
launch  point,  high  survi vabil ity ,  flexible  variants  (conventional/ 
nuclear  warheads  and  air/ground  (surface/submarine  platforms) 
at  affordable  cost. ^  Figure  5-1  illustrates  the  commonality  of 
strategic  air  launched  cruise  missiles  (ALCM) ,  ground  launched 
cruise  missiles  (GLCM) ,  and  sea  launched  cruise  missiles  (SLCM) . 
Economy,  implicit  in  commonality,  was  desired,  although  competing 
ALCM  designs  (Boeing  and  General  Dynamics)  were  permitted,  with 
a  fly  off  to  eliminate  one  design  early  in  1980.  The  strategic 
ALCM  and  the  antiship  version  of  the  SLCM  could  have  some 
secondary  theater  roles,  but  the  GLCM  and  land  attack  variant 
of  SLCM  would  have  primary  theater./tactical  missions.  These 
latter  two  derive  from  the  Tomahawk  (SLCM  program)  missile 
designed  by  General  Dynamics  Convair  Division  and  described  in 
Table  V-l  and  Appendix  A. 
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Air  Launch 


Ship  Launch 


TABLE  V- 1 


TOMAHAWK  CHARACTERISTICS 


Weight 

Length 

Diameter 

Speed 

Operational 

Range 

Altitude 

Accuracy 


3200  pounds  (with  booster) 

20.5  feet  (with  booster) 

21  inches 

High  subsonic  (Mach  0.7  to  0.85) 

600  Km  (Conventional) 

3000  Km  (Nuclear) 

20-1000  meters 

As  low  as  12-50  meters 


The  modular  concept,  shown  in  Figure  5-2,  allows  nuclear 
or  conventional  arming  or  some  other  payload  (e.g.,  reconnais¬ 
sance  pod)  to  be  attached  to  the  common  airframe.  Guidance  and 
terrain  avoidance  nap  of  the  earth  flight  at  very  low  altitude 
are  provided  from  onboard  radar  signals  and  terrain  contour 
matching  (TERCOM)  in  the  Cruise  Missile  Guidance  Set  (CMGS) ; 
terminal  guidance  is  used  in  the  antiship  variant  of  SLCM. 

Note  that  the  variant  with  the  nuclear  warhead  wcighinq  about 
25%  of  the  conventional  warhead  adds  fuel  and,  therefore,  range 
over  the  conventionally  armed  variant.  Several  such  range 
tradeoffs  exist,  allowing  increased  range  with  (a)  lighter  and 
smaller  warhead(s),  (b)  higher  en<  rgy  fuel,  (c)  higher  altitude 
approach,  and  (d)  slower  speed. 
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The  missile  time  of  flight  at  long  range  would  create  unac¬ 
ceptable  inaccuracy  of  a  pure  inertial  system  dm'  to  gravity 
anomalies  which  allow  inertial  plutiorm  drift.  The  inertial  system 
is  therefore  updated  by  terrain  contour  matching (TERCOM) .  TERCOM 
uses  real-time  radar  altitude  returns  and  stored  digitized  map 
matrixes  representing  the  same  terrain  elevations  for  com¬ 
parison.  Corrective  guidance  commands  are  generated  to  steer 
the  missile  back  onto  course,  update  the  inertial  navigation 
system,  and  bias  systematic  errors.  The  cruise  missile  need 
not  follow  a  straight  line,  such  as  a  ballistic  missile  would 
follow  --  preplanning  the  flight  path  can  take  advantage  of 
distinctly  mappable  areas,  avoid  known  defenses,  and  maintain 
a  lower  leveL  path  as  shown  in  Fiqure  5-3. 

FIGURE  5-3 

TYPICAL  MISSION  PROFILE 
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Accuracy  is  increased  by  decreasing  the  space  between 
TERCOM  update  fields,  reducing  the  cell  size  of  update  maps, 
and  keeping  the  last  map  field  close  to  the  target  to  minimize 
inertial  drift  errors.  Terminal  accuracy  on  the  order  of 
half  the  cell  size  (theoretically  a  few  meters)  is  sufficient 
for  highly  effective  munitions  delivery;  TERCOM  accuracies 
are  estimated  to  be  12  to  50  plus  meters.  Figure  5-4  illustrates 
the  mission  profile  with  pre-programmed  turns  at  way  points, 
increasingly  closer  and  finer  grained  TERCOM  fields  for 
accuracy,  and  survivability  aspects . 

High  accuracy  is  critical  in  effectively  killing  hard 
targets  with  nuclear  warheads,  or  in  precise  delivery  of  con¬ 
ventional  or  nuclear  munitions  on  an  area  target.  Hard  target 
kill  (K  =  kill  factor)  increases  as  the  square  of  miss  distance 
improves;  as  accuracy  is  doubled,  the  hard  target  kill  factor 
increases  by  a  factor  of  four  --  if  accuracy  triples  (CEP 
becomes  one-third  of  the  original),  K  increases  by  nine.  The 
effect  of  accuracy  is  shown  in  Fiqure  5-5. 

Reported  yields  for  the  W-80  cruise  missile  warhead 
(150-200  KT  upper  yield)  coupled  with  reported  accuracies 
(e.g.,  50  meters)  indicate  a  single  shot  damage  probability  of 
at  least  0.99  for  point  targets  hardened  to  withstand  up  to 
4000  pounds  per  square  inch  peak  overpressure  (45PO).4  With 
such  accuracy,  just  a  few  kilotons  could  defeat  200  psi  sensitive 
targets  while  limiting  undesired  collateral  damage  effects. 

The  large  variety  of  available  improved  conventional 
munitions  described  in  Appendix  A  provide  non-nuclear  options 


—  - - - 
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ATTACK  MISSION  PROFILE 


FIGURE  5-5 


ACCURACY  EFFECTS  * 


(INCREASING  IN  HARDNESS) 


*  Adapted  from  Cecil  I.  Hudson,  Jr.,  and  Peter  J. 
Haas,  "New  Technologies:  The  Prospects,"  Beyond  Nuclear 
Deterrence  (Crane,  Russak  and  Co.,  Inc.,  New  York,  1977) , 
p.  120. 


The  large  variety  of  available  improved  conventional 
munitions  described  in  Appendix  A  provides  non-nuclear 
options  for  effective  attack  of  airfields  (proven  in  tests) , 
vehicle  targets,  and  personnel. 
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Even  before  I  became  Secretary  of  Defense, 

I  expressed  the  opinion  that  in  some  conventional 
application  against  high-value,  highly  defended 
targets,  cruise  missiles  --  even  though  they  may 
cost  one  million  dollars  a  crack--would  be  more 
effective  than  manned  aircraft.  As  time  has 
gone  by,  I  have  become  more  and  more  convinced 
that  there  will  be  conventional  applications  for 
cruise  missiles  against  fixed  targets  as  well  as 
moving  targets.  5 


Conventionally  armed  cruise  missile  attacks  on  advancing 
reserve  forces,  air  defenses,  logistics  units  and  stores,  and 
opposing  long  range  weapons  systems  with  anti  material  and 
anti-personnel  submunitions  with  coverages  of  several  thousand 
square  meters  provide  non-nuclear  options  which  could: 

•  Effectively  defeat  a  wide  variety  of  targets. 

•  Keep  collateral  damages  low  through  accuracy. 

•  Decrease  the  risk  of  escalation  to  nuclear  warfare. 

•  Raise  the  nuclear  threshold  by  use  of  effective  con¬ 
ventional  means. 

•  Decrease  incentives  for  nuclear  proliferation. 

•  Contribute  to  stability. 

Conventionally  armed  cruise  missiles  are  necessarily  limited 
to  a  shorter  range  than  nuclear  variants,  since  the  much  larger 
warhead  payload  (1000  pounds  versus  200-300  pounds)  and  terminal 
guidance  system  (200  pounds  versus  100  pounds)  displace  available 
fuel  space  and  weight.  There  are,  however,  numerous  high  value 
theater  targets  of  the  types  noted  above  which  lie  outside  the 


range  of  other  conventional  systems  (e.g.,  Lance  surface  to 
surface  ballistic  missile).  Attack  by  relatively  affordable 
unmanned  cruise  missiles  might  be  preferable  to  engagement 
through  strong  defenses  by  tactical  aircraft. 

The  majority  (80-90%)  of  targets  of  interest  are  soft 
(12  psi,  13P1  or  less),  although  the  Soviets  and  Pact  nations  ap 
pear  to  be  hardening  certain  installations.  Mobile  targets, 
with  the  exception  of  tanks,  are  also  soft  and  therefore 
susceptible  to  attack  by  high  explosive,  concussion,  or 
fragmentation  munitions.  Dual  purpose  (anti-personnel  and 
anti-material)  and  anti-tank  sub-munitions  can  provide  high 
probability  damage  to  a  wide  variety  of  area  target  elements, 
ns  suggested  in  Figure  5-(>. 


FIGURE  5-6 

POTENTIAL  CONVENTIONAL  MISSIONS 


Cruise  missiles  can  be  militarily  effective  in  both 
nuclear  and  non-nuclear  configurations.  Long  range  nuclear 
attack  capabilities  are  particularly  adaptable  to  hard 
targets,  although  long  times  of  flight  limit  this  to  a 
retaliatory,  non-precmptive  mode,  which  may  be  more 
stabilizing  than  first  strike  systems.  Battle  area 
and  interdiction  targets  could  successfully  be  acquired  with 
cruise  missile  surveillance  pods  and  subsequently  attacked 
with  nuclear  or  conventional  munitions,  as  suggested  in 
Figure  ‘3-7.  Since  they  could  be  so  effective,  cruise  missiles  have 
become  a  stumbling  block  in  negotiations  to  limit  certain 
weapons  systems  and  launchers.  The  first  prerequisite  to 
proposing  theater  cruise  missile  forces  must  therefore 
determine  their  allowability. 

Arms  Control  Implications 

Negotiations  concerning  strategic  weapons  systems. 

Strategic  Arms  Limitation  Talks  (SALT) ,  and  forward  deployed 
general  purpose  forces.  Mutual  and  Balanced  Force  Reductions 
(MBFR ) ,  have  the  potential  for  limiting  the  near  term 
deployment  of  theater  cruise  missiles  (see  Appendix  B  for 
a  fuller  treatment).6  The  SALT  II  Treaty  language  allows 
through  1985,  deployment  of  cruise  missiles  with  ranges  exceeding 

600  kilometers  on  aircraft  defined  as  heavy  bombers  and  counted 
as  MIRVed  launchers.  The  number  of  bombers  with  long  range  aLCM 
plus  MIRVed  ballistic  missile  launchers  would  be  limited  to 


49 


BATTLEFIELD  AND  INTERDICTION  USES 


1320.  Therefore  the  Minute  Man  III,  Poseidon/Trident,  and 
aircraft  cruise  missile  carriers  (CMC)  mix  must  be  managed, 
particularly  toward  the  end  of  the  treaty  period  when  Trident 
SSBNs  are  deployed.  About  3000  ALCM  on  about  100  aircraft 
would  seem  to  be  the  maximum  programmed  force.  Long  range 
ground  or  sea- launched  armed  cruise  missiles  may  be  developed 
and  tested,  but  not  deployed,  under  provisions  of  the  accom¬ 
panying  Protocol.  After  expiration  of  the  Protocol,  the  Treaty 
terms  on  ALCM  might  appear  to  continue  the  ban,  through  1985, 
on  deployment  of  GLCM  or  SLCM  with  range  capabilities  of 
greater  than  600  kilometers.* 

Certain  SALT  II  definitions  should  be  noted: 

—  For  verification  purposes  cruise  missile  carriers 
(e.g.,  B-52)  must  have  externally  observable,  functionally 
relatable  differences  from  similar  airframes  used  for  other 
purposes  (e.g.,  bombs  only)  or  all  of  the  type  would  count  as 
MIRVed  launchers. 

—  The  number  of  ALCMs  allowed  per  CMC  will  not  exceed 
an  average  of  28  counted  as  the  total  number  of  ALCMs  divided 
by  the  total  CMCs;  B-52's  are  restricted  to  20  ALCMs. 

—  The  600  kilometer  cruise  missile  range  limit  will 
be  measured  as  the  actual  zig  zag  flight  path,  rather  than 
the  launcher  to  target  radial  distance. 


*  Author's  interpretation;  others  hold  that  long-range 
GLCM  and  SLCM  are  not  specifically  addressed  in  the  Treaty, 
so  they  are  allowed  in  1982. 
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—  Long-range  GLCM  and  SLCM,  banned  from  deployment 
by  the  Protocol  and  perhaps  later  by  the  Treaty,  include  conven¬ 
tionally  (high  explosive)  armed  and  maybe  reconnaissance  mis¬ 
siles,  as  well  as  nuclear  warhead  equipped  missiles. 

—  Circumvention  of  SALT  II  terms  through  transfer 
of  technology  to  allies  may  be  charged  by  the  Soviets. 

Although  equal  numerical  limits  have  been  established 
in  SALT  II,  some  of  the  numbers  (e.g.,  cruise  missile  range 
of  600  Km)  seem  to  unequally  restrict  arms  programs.  The 
U.S.  might,  if  unconstrained,  plan  for  a  long-range  GLCM  in 
the  early  1980 's  as  an  add-on  force  in  Europe  to  balance  the 
Soviet  SS-20,  SS-2 2,  and  BACKFIRE,  which  are  not  counted  in 
SALT.  Soviet  cruise  missiles,  already  deployed  on  aircraft, 
surface  ships,  submarines,  and  ground  launchers,  are  allowed 
by  the  thousands  since  their  ranges  are  (generally)  shorter 
than  600  Km.  These  Soviet  systems  currently  can  cover  69% 
of  the  U.S.  population  and  all  of  Europe  and  Japan  from  the 
100-200  fathom  line;  600  Km  U.S.  cruise  missiles  could  threaten 
most  of  the  non-Soviet  Warsaw  Pact  (GLCM  plus  SLCM)  ,  but  only 
15%  of  Soviet  population  (European  based  GLCM  could  not 
threaten  Soviet  soil) . 

Whether  SALT  II  is  truly  equitable  or  not,  even 
though  generally  equal  numerical  constraints  apply  to  the 
U.S.  and  Soviet  forces,  a  more  critical  debate  exists  concerning 
whether  the  terms  can  be  verified  or  not.  It  is  virtually 
infeasible,  without  on-site  inspection,  to  determine  whether 
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a  cruise  missile,  specifically  Tomahawk,  contains  a  nuclear 
warhead,  a  conventional  warhead,  or  a  reconnaissance  package 
(the  arming  issue) .  It  is  therefore  impossible  to  determine 
its  maximum  range  capability.  A  GLCM  or  SLCM  can  be  identical 
to  an  ALCM,  if  the  booster  and  capsule  are  separated  from  the 
missile.  Any  aircraft  with  bomb  racks/pylons  might  carry 
ALCMs  from  allowable  reserve  stocks.  Transfer  of  hardware  or 
blueprints  for  allowed  short  range  cruise  missiles  would  not 
guarantee  that  subsequent  modification  (to  add  fuel  and  range 
capability)  would/ not  occur.  The  potential  for  breakout  (the 
rapid  and  abrogating  deployment  of  banned  weapons  systems) 
does  not  appear  to  contribute  to  stability. 

Ratification  of  the  SALT  II  Treaty  is  the  subject  of 
extensive  public  debate,  with  equity  and  verification  receiving 
considerable  attention.  If  SALT  II  is  ratified,  or  the  terms 
related  to  cruise  missiles  otherwise  adhered  to,  long-range 
theater  cruise  missiles  could  be  deployed  after  1981;  until 
then,  shorter  range  cruise  missiles  could  be  deployed  aboard 
surface  ships,  submarines,  or  on  land  based  launchers. 

Survivability 

Even  though  arms  controls  might  allow  deployment  of 

cruise  missiles,  a  high  confidence  of  survivabilitymust  be 

7 

provided  prior  to  fielding  or  deploying  such  forces.  Assess¬ 
ment  of  pre-launch  survivability  (PLS) ,  inflight  survival  or 
probability  to  penetrate  (PTP) ,  and  vulnerability  to  terminal 
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defenses  is  highly  complex,  scenario  dependent,  and  subject 
to  question.  Evaluations  range  from  elaborate  computer 
simulations,  rich  in  technical  detail  and  reassuring  in  their 
three  significant  digit  outputs,  to  primarily  subjective 
assertions  based  on  more  qualitative  factors.  The  former, 
generally  classified  due  to  sensitive  weapons  systems  data 
and  intelligence  inputs,  are  needed  to  provide  defense 
planners  with  extensive  reassurances  concerning  large  dollar 
force  decisions  which  must  be  made  under  conditions  of 
uncertainty.  The  latter,  generally  less  specific  and  unclassi¬ 
fied,  are  useful  in  confirming  previous  biases  which  can 
accept  some  lower  degree  of  confidence.  Both  should  address 
all  pertinent  factors  affecting  vulnerability  in  pre-  and 
post-launch  environments. 

Pre  launch  survivability  of  theater  cruise  missiles 
differs  due  to  launch  platform  peculiarities.  Factors 
important  to  r>T,S  include  hardening,  dispersal,  concealment, 
defenses,  and  mobility. 

GLCM  warhead  storage,  whether  nuclear  or  conventional, 
is  subject  to  peacetime  economic  pressures  to  consolidate  sites 
for  increased  security  and  safety.  Additional  lighting,  as 
well  as  consolidation,  decreases  survivability  against  a 
surprise,  bolt-out-of-the-blue  attack.  GLCM  delivery  units 
are  similarly  tied  to  cantonment  areas.  Camouflage  and 
dispersal  are  therefore  infeasible,  with  hardening  and  defensive 
security  forces  providing  the  only  peacetime  protection  of 
ammunition . 
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Once  alerted,  GLCM  forces  can  take  advantage  of 
dispersal,  concealment,  and  mobility  in  field  locations. 

Since  GLCM  units  have  few  vehicles,  they  are  less  detectable. 
Their  range  capability  coverage  allows  dispersal  relatively  well 
to  the  rear,  where  enemy  target  acquisition  is  less  capable. 

GLCM  survivability  should  be  better  than  other  missile 
delivery  units  ashore.  SLCM  PLS  would  be  even  higher. 

Penetrativity ,  penetrability,  and  inflight  survivability 
are  relatively  interchangeable  terms  with  probability  to 
penetrate  (PTP) .  The  most  serious  debates  concerning  cruise 
missiles  focus  on  PTP,  with  worst  case,  safe-sided  estimates 
being  very  low  and  cruise  missile  optimistic  assumptions 
suggesting  very  high  PTPs.  The  factors  influencing  assessment 
of  PTP  are  listed  in  Table  V-2. 

TABLE  V-2 

FACTORS  INCREASING  PTP 


Cruise  Missile 
Low  Altitude 

Terrain  Following  Maneuverability 

Defense  Avoidance 

High  Subsonic  Speed 

Low  Radar  Cross  Section 

Low  InfraRed  Signature 

Low  Visual  Signature 

Zig  Zag  Approach 

Multiple  (Saturation)  Attacks 


Air  Defenses 

Terrain  Masking 
Ground  Clutter 
Low  Antenna  Height 
Lack  of  Moving  Target 
Indicator 

Poor  Signal  To  Noise  Ratio 
Low  Power  -  Aperture 
Wide  Angle  Resolution 
Low  Frequency  Radar 
Backscatter 

Tracking  Radar  Multipath 
Missile  Fuzing  At  Low 
Altitude 
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The  capability  to  fly  low  terrain  following  paths 
is  the  key  contributor  to  cruise  missile  survivability.  The 
radar  altimeter  monitors  vertical  altitude  and  uses 
its  rate  of  change  to  maintain  a  very  low  and  level  flight  over 
water  and  flat  earth.  Increased  average  altitude  is  required 
over  rougher  terrain  to  avoid  "clobber"  (flying  into  hills) . 
Terrain  following  trades  off  the  risk  of  clobber  with  the 
risk  of  air  defense  detection  and  engagement.  Low  infrared 
and  radar  cross  sections  of  the  cruise  missile,  coupled  with 
low  altitude  generated  problems  of  acquisition  radar  ground 
clutter  and  masking,  tracking  radar  multipath  anomalies,  and 
untimely  air  defense  missile  fuzing,  contribute  to  in  flight 
survivability,  in  addition  to  technical  capabilities,  systems 
associated  with  air  defenses  can  degrade  surface  to  air 
missile  (SAM)  or  aircraft  interceptor  effectiveness.  The 
lack  of  (or  imprecise)  early  warning  data,  overloaded  communi¬ 
cations,  poor  ground  control  intercept  netting,  interfering 
electronic  counter  measures  from  aircraft  in  the  area,  and 
human  inefficiency  or  exhaustion  tend  to  bo  convincing  reasons 
to  choose  cruise  missile  optimistic  sets  of  I'TP  assumptions. 
Under  Secretary  of  Defense  Perry  concluded  that  most  (half  to 
two-thirds)  of  a  large  (1000-3000)  cruise  missile  attack  would 
penetrate  a  $30-50  billion  upgraded  Soviet  air  defense  system 
protecting  the  Soviet  Union  against  strategic  ALCM.  The 
current  system,  which  cost  about  $100  billion  to  construct. 
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is  considered  virtually  useless  against  the  cruise  missile.  Deploy¬ 
ment  of  theater  cruise  missiles  (CLCM/SLCM)  would  severely  compound 
the  Warsaw  Pact  air  defense  problem  in  Eastern  Europe,  perhaps 
necessitating  another  $20-30  billion  invested  in  the  theater 
outside  the  Soviet  Union.  Recent  reports  of  look  down,  shoot 
down  air  defense  aircraft  intercept  teats  have  been  cited  as 
tests  against  drone  aircraft,  with  questionable  projected  utility 
versus  much  lower  altitude,  smaller  cruise  missiles. 

Newer  SAMs  (SA-10,  SA-11)  may  have  some  limited 
capability,  particularly  in  terminal  defenses.  However,  even 
with  a  maximal  detection  range  of  20  Km,  immediate  response, 
and  a  straight-on  shot,  the  total  terminal  defense  SAM 
system  has  less  than  100  seconds  to  counter  the  arriving 
cruise  missile. 

Overall  survivability,  being  scenario  dependent  and 
technically  complex,  probably  is  best  cited  in  non-numer ical 
terms.  PLS  after  alerting  appears  generally  very  high  for 
theater  cruise  missiles  compared  with  other  systems.  PTP 
would  seem  to  be  better  than  aircraft,  worse  than  ballistic 
missiles,  and  economically  acceptable  overall.  Key  factors 
contributing  to  high  survivability  include  dispersal  in  depth, 
mobility,  concealabi lity ,  low  altitude  flight,  low  radar 
cross  section,  low  infra-red  and  visual  signature,  high  sub¬ 
sonic  speed,  and  non-straight  line  flight  path. 
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Other  Implications 

Platform  flexibility,  noted  previously,  allows 
considerable  latitude  in  cruise  missile  basing  options. 

Both  surface  and  submarine  platforms  could  be  deployed  in 
support  of  allies  around  the  world,  perhaps  part  of  those 
forces  consisting  of  NATO  or  other  allied  vessels  and  crews 
with  U.S.  nuclear  custodians  for  European  support  or  non¬ 
nuclear  support  elsewhere.  Ground  based  forces  would 
politically  be  less  redeployable  to  respond  to  out  of  sector 
contingencies;  however,  GLCM  forces  are  probably  cheaper  in  terms 
of  peacetime  operations  and  logistics  support  than  dedicated  SLCM 
forces.  Long  range  cruise  missiles  would  allow  widely  dispersed 
basing  of  European  theater  support  forces  to  provide  flank 
coverage  (e.g.,  from  the  United  Kingdom  and  Greece  or  contiguous 
waters) ,  as  well  as  allowing  overlapping  central  front  capabili¬ 
ties  and  deep,  Eurostrategic  coverage.  Alternatively,  proximate 
cruise  missile  units  (e.g.,  the  major  surface  combatants  of  a 
2-3  carrier  battle  group)  could  provide  an  arc  °f  relatively  more 
intense  coverage  than  widely  dispersed  forces.  Allied  parti¬ 
cipation,  in  cruise  missile  forces  as  well  as  basing,  would 
strengthen  defense  and  other  ties  through  the  sharing  of 
burdens,  increased  defense  capabilities,  and  potential  risks. 

Affordability  is  becoming  central  to  most  U.S.  and 
allied  defense  programs.  As  can  be  seen  from  cost  data 
included  in  Appendix  A,  the  several  cruise  missile  budget 
lines  have  been  expensive  and  could  continue  to  be  so.  It  is 
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doubtful  that  the  per  unit  cost  of  GLCM  or  SLCM  versions 
of  Tomahawk  could  reasonably  be  decreased  to  under  $1  million, 
suggesting  that  total  force  buys  would  be  somewhat  limited. 

On  the  other  hand,  forces  with  several  hundred  to  a 
thousand  theater  cruise  missiles  could  provide  a  relatively 
economical  complement  to  existing  forces  (e.g.,  Pershing, 
dual  capable  tactical  aircraft)  which  also  are  expensive.  Com¬ 
monality  (e.g.,  the  Command  Missile  Control  System)  would  lower 
costs.  By  expanding  the  number  of  targets  that  could  be 
defeated,  some  future  cost  benefits  might  argue  for  more 
cruise  missiles;  however,  relatively  constant  personnel  ceilings 
and  constrained  budgets  might  result  in  more  modest  forces. 

Cruise  missiles  are  postulated  as  complements  to  other 
theater  systems,  being  more  survivable  but  less  flexible 
than  more  expensive  but  reloadable  manned  aircraft  and  more 
flexible  but  slower  than  ballistic  missiles.  They  compound 
enemy  defensive  problems  and  broaden  the  threat  spectrum. 

In  a  fiscally  unconstrained  world,  an  add-on  theater  cruise 
missile  force  would  be  feasible  and  desireable;  perhaps  with 
the  advertised  savings  projected  to  accrue  due  to  SALT,  part 
of  the  $30  billion  over  ten  years  might  still  allow  such 
add-on  forces.  A  more  pragmatic  assessment  might  conclude 
that  already  lean  defense  budgets  of  the  United  States  and 
allied  nations  are  structured  to  allocate  shortages  to  a  host 
of  important  programs.  The  implicit  competition  for  scarce 
resources  suggests  that  services  might  need  to  forego  or  delay 
portions  of  other  programs  to  acquire  cruise  missile  forces. 
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Theater  cruise  missile  forces  could  be  dispersed 
and  postured  as  part  of  the  NATO  Quick  Reaction  Alert  (QRA) 
force,  potentially  freeing  some  of  the  less  visible  or  more 
expensive  to  operate  systems  from  that  role.  Dual  capable 
aircraft  tied  to  QRA  (at  increasing  levels  in  higher  alert  stages) 
could  be  reallocated  to  close  air  support  roles  which  are 
critical  early  in  a  European  conflict.  Invisible  Poseidon 
forces  committed  to  SACEUR  could  potentially  be  returned  to 
purely  strategic  roles.  In  the  process,  QRA  might  ba  redefined 
to  include  non-nuclear  cruise  missile  coverage  of  critical 
fixed  Warsaw  Pact  targets  previously  covered  by  nuclear 
systems,  thereby  raising  the  nuclear  threshold. 

Provision  of  both  nuclear  and  non-nuclear  (conventional ) 
capabilities  to  theater  cruise  missile  forces  would  increase 
their  flexibility.  In  limited  war,  or  non-nuclear  phases  of 
a  potentially  escalating  conflict,  it  makes  little  sense  to 
restrict  any  nuclear  capable  force  only  to  its  nuclear  role. 

If  escalation  control  works,  possession  of  dual  capability 
could  increase  theater  cruise  missile  defense  capabilities . 

For  those  allies  not  normally  inclined  to  participate  in 
nuclear  activities  (e.g. ,  Norway,  Japan),  conventional -only 
cruise  missile  support  could  be  provided,  although  the  shorter 
range  would  imply  a  generally  more  defensive  and  tactical,  less 
"strategic"  role. 
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Stability,  particularly  during  crises,  should  be 
enhanced  by  the  presence  of  long  time  of  flight  cruise 
missiles  which  cannot  have  a  surprise  or  disarming  capability. 

A  partially  offsetting  feature,  potentially  destabilizing, 
is  their  great  accuracy  and  resultant  hard  target  lethality. 

Since  theater  GLCM  forces  would  be  highly  vulnerable  to  pre¬ 
emption,  their  accuracy  and  peacetime  vulnerability  may 
provide  preemption  incentives.  Attempts  to  disperse  GLCM s 
in  a  crisis  to  improve  their  survivability  might  be  perceived 
as  preparation  for  use,  compounding  the  destabilizing  effects. 

In  addition,  movement  of  GLCM  forces  to  rear  areas  might  be 
seen  as  a  lack  of  resolve  reflected  in  retreat,  thereby 
encouraging  intensified  coercion  or  conflict.  The  Soviet  homeland 
threat  posed  by  long-range  GLCM  or  forward  deployed  SLCM  forces 
is  often  cited  as  strategically  destabilizing,  since  their  use 
might  result  ir.  retaliatory  strikes  on  the  United  States. 

Doubts  exist  concerning  the  perceived  sanctity  of  the  Soviet 
homeland,  particularly  in  view  of  the  Soviet  proclivity  to 
retain  long-range  theater  attack  systems  (e.g.,  SS-4,  -5,  -20, 

-23A)  on  Soviet  soil-  This  implies  that  theater  originated  counter- 
strikes  might  be  at  some  less-than-strategic/vital  level  in 
Soviet  minds »  not  resulting  in  strikes  on  the  United  States. 

Arguments  concerning  an  arms  race  stimulated  by  plans 
to  deploy  GLCM  and  SLCM  tend  to  emphasize  fears  of  Soviet 
reactions  to  increase  theater  attack  systems.  Current  Soviet 
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missile  modernization  and  deployments  include  100  SS-20 
with  3  MIRVs  deliverable  to  5000  Km  to  augment  older  SS-4 
and  -5  missiles,  the  short  range  SS-21  to  replace  FROG,  the 
150  mile  SS-22  to  replace  SCUD,  and  the  longer  range  SS-23A 
to  replace  SCALEBOARD,  with  a  one  year  increase  from  about 
1300  to  more  than  1600  launchers  in  Europe.®  It  is  difficult 
to  conceive  of  reactive  Soviet  acceleration,  although  some 
defense  budget  money  will  probably  be  reallocated  from  Soviet 
strategic  programs  constrained  by  SALT  to  such  theater  force 
programs . 

Cruise  missiles,  being  very  accurate,  provide  high 
confidence  of  destruction  of  a  wide  variety  of  targets  using 
nuclear  or  non-nuclear  warheads.  Relatively  high  surviv¬ 
ability  of  SLCM  and  GLCM  enhance  the  military  capabilities 
necessary  for  deterrence.  The  other  principle  deterrent 
prerequisite,  political  will  or  credibility  of  potential  use, 
must  be  perceived  by  U.S.  allies  and  enemies  alike  as  sufficient 
to  pose  an  unacceptable  risk  to  achievement  of  enemy  theater 
objectives.  Clearly  enunciated  statements  of  resolve,  such 
as  those  noted  earlier,  need  to  be  backed  by  decisive  actions 
to  demonstrate  the  validity  and  credibility  of  stated  U.S. 
overseas  commitments.  Acquisition  programs  for  theater  cruise 
missiles  and  personnel  programs  to  staff  deployed  or  deployable 
delivery  forces  lead  to  enhancing  deterrent  policies. 


INTENTIONALLY  BLANK 
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CHAPTER  VI 


ROLES  AND  MISSIONS 


U.S.  land  forces  (Army  and  Marine  Corps) 
are  needed  to  counter  Soviet/Warsaw  Pact  ground 
forces  in  Europe  as  part  of  the  NATO  alliance. 

No  other  contingency  places  so  great  a  demand 
on  land  forces,  and  no  other,  short  of  an  attack 
on  the  U.S.,  is  so  critical  to  the  vital  inter¬ 
ests  of  the  United  States.  As  the  only  military 
forces  capable  of  holding  or  taking  territory, 
the  land  forces  are  the  mainstay  of  our  conven¬ 
tional  deterrent  and  war-fighting  capability.... 

Naval  forces  contribute  to  national  securi¬ 
ty  objectives  across  a  broad  spectrum  of  National 
Military  Strategy.  Prominent  among  Naval  roles 
supporting  National  Military  Strategy  are  for¬ 
ward  deployment,  measured  projection  of  power 
against  the  shore,  superiority  at  sea  in  a  crisis 
setting,  defense  of  sea  lines  of  communication, 
reinforcement  of  allies,  pressure  upon  the  Soviets, 
and  hedge  against  uncertainties  of  the  distant 
future .... 

The  missions  of  tactical  aviation  include 
controlling  friendly  airspace,  and  supporting 
land  and  sea  forces  in  the  execution  of  their 
missions.  The  ability  of  tactical  air  forces 
to  counter  attacks  varying  widely  in  location 
and  intensity  provides  a  major  element  of  flex¬ 
ibility  in  our  general  purpose  force  capabili¬ 
ties  . 


Harold  Brown 

DoD  Annual  Report  FY  1980 


Roles 


The  historic 
vices  outlined  by 


roles  and  missions  of  the  military  ser- 
the  Secretary  of  Defense  derive  from 
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DoD  Directive  5100.1  and  Title  10,  United  States  Code. 


Cruise  missile  programs  contained  in  the  same  DoD  Annual 
Report  present  new  views  of  how  the  Services  are  to 
accomplish  their  task.  In  a  parochial  sense,  the  Services 
tend  to  look  upon  the  cruise  missile  as  a  threat  to  their 
preferred  force  programs,  either  as  a  direct  competitor 
or  as  a  system  which  could  consume  scarce  and  relatively 
fixed  resources. 

Cruise  missiles  also  may  challenge  some  cherished 
traditions  of  the  Services,  increasing  internal  reluctance 
to  support  additional  funding  or  to  accelerate  deployment 
of  cruise  missile  forces.  ALCM,  the  strategic  B-l  killer, 
can  hardly  seem  to  be  attractive  to  senior  Air  Force 
officers  whose  success  has  accured  from  flying  air  defense 
penetrating  aircraft.  GLCM,  carried  as  an  Air  Force 
general  purpose  force  program,  competes  with  dual  capable 
tactical  aircraft  and  necessitates  adoption  of  Army-like 
standard  doctrine  and  tactics  in  the  theater  environment. 
SLCM  is  an  implicit  alternative  to  Navy  and  Marine  Corps 
tactical  aircraft  and  presents  an  extended  land  attack 
support  potential  for  surface  combatants  and  submarines, 
diverting  funds  for  traditional  roles.  The  Army  tends  to 
concentrate  on  battlefield  systems,  with  the  exception 
of  the  Pershing  surface-to-surface  missile  system. 

In  a  more  positive  vein,  the  Services  have  accepted 
new  roles  and  recognized  the  cruise  missile  potential  to 
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support  overall  defense  policies  and  national  interests. 

ALCM  has  been  accepted  as  an  innovative  and  effective 
contributor  to  the  air  breathing  leg  of  the  strategic 
Triad  and  GLCM  and  SLCM  have  been  recognized  as  strength¬ 
ening  links  to  interservice  support  capabilities. 

SLCM  Roles 

Roles  for  sea-based  Tomahawk  could  include  anti-ship  at¬ 
tack  (conventional  warhead) ,  destruction  of  naval  targets 
ashore,  long-range  theater  nuclear  force  interdiction 
(particularly  on  NATO  flanks),  battlefield  support  (nu¬ 
clear  or  conventional),  and  post-attack  reserve 
forces  for  potential  employment  following  a  general 
nuclear  exchange.  Such  roles  could  significantly  en¬ 
hance  deterrence,  being  militarily  effective,  survivable, 
controllably  discriminate,  and  flexible.  The  emplacement 
of  SLCM  on  numerous  surface  ships,  not  necessarily  only 
aboard  combatants,  and  submarines  could  spread  the  force 
projection  fire  support  capability  from  a  dozen  carriers 
to  potentially  hundreds  of  vessels,  diffusing  the  current 
threat  directed  primarily  at  carriers.  By  proliferating 
long-range  attack  platforms,  wider  target  coverage,  cross¬ 
targeting,  and  temporary  concentration  or  massing  of  fires 
can  support  ground  operations. 

In  the  past,  the  size  of  a  warship  and  its 
throw  weight  of  shells  were  dominating  factors. 

But  today  size  is  of  less  importance  since  even 
small  ships  can  mount  long  range  missiles ....  Most 
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U.S.  warships  can  be  armed  easily  with  a  cruise 
missile  such  as  TOMAHAWK  since  their  maintenance 
and  firing  operations  would  place  few  additional 
demands  on  ship  crews . 1 


With  the  development  of  the  Harpoon  and  Toma¬ 
hawk  land  attack  missile,  every  combatant  ship, 
submarine,  and  aircraft  has  a  potential  offensive 
role,  a  role  previously  possessed  only  by  carrier 
based  aircraft.2 


No  longer  do  we  have  such  clearly  defined  roles 
for  air,  surface,  and  submarine  forces  as  existed 
in  the  past.... We  must... find  ways  as  the  Soviets 
have  done,  to  build  a  total  force  at  sea  that  in¬ 
cludes  coordination  with  the  merchant  marine, 
the  Coast  Guard,  the  Air  Force,  and  the  Army  in  a 
way  similar  to  our  Navy-Marine  Corps  team  concept. 


The  expansion  of  Naval  roles  is  perhaps  not  so  dramatic 
as  envisioned  by  some;  the  worldwide  sea  control  and  power 
projection  missions  long  held  central  to  the  bulk  of  Naval 
forces  (SSBNs  excluded)  would  be  well  served  by  adding 
cruise  missiles  to  the  surface  fleet  and  attack  submarine 
forces.  The  easily  deployable  power  potential  of  SLCMs 
aboard  such  vessels  reflects  the  inherent  adaptability  and 
flexibility  of  the  Navy,  and  although  some  argue  that 
assignment  of  SLCM  missions  could  detract  from  other 
missions  (e.g.,  ASW  for  attack  submarines,  convoy  protection 
for  surface  combatants),  concurrent  roles  are  compatible. 
GLCM  Roles 

GLCM  roles  and  missions  fit  nicely  with  standard  Air 
Force  tasks  of  interdiction  and  <  lose  air  support.  The 


perturbing  nature  of  the  Air  Force  GLCM  lies  in  the  tac¬ 
tics  of  deployment,  which  are  more  like  those  of  Army 
units  armed  with  surface-to-surface  missiles  (Lance  and 
Pershing).  With  the  recent  approval  for  extended  range 
Pershing  (about  2000km  maximum)  for  the  Army  and  the  SALT 
II  initial  GLCM  range  limit  (less  than  600km),  it  could 
be  argued  that  a  swap  is  in  order  to  more  closely  align 
weapons  range  with  historic  Army/Air  Force  roles.  (To 
further  compound  the  roles  and  missions  issues,  note  that 
additional  missile  interdiction  capability  in  Europe  is 
provided  by  U.S.  Navy  Poseidon  SLBMs,  German  Air  Force 
Pershing,  and  other  national,  ,o.g.,  B  itish,  strategic- 
missile  forces).  An  ancillary  GLCM  role  might  be  in  the 
anti-ship  task  currently  reserved  to  SLCM,  in  particular, 
coastal  defense  of  flank  nations. 

Missions 

Regar 'less  of  the  assigned  roles,  the  warfighting 
capability  of  theater  cruise  missiles  could  be  applied 
against  a  large  variety  of  critical  land  targets.  Enemy 
forces  essential  to  achieving  theater  territorial  ob¬ 
jectives  can  successfully  be  engaged  and  defeated  by  a 
combination  of  cruise  missile  and  other  forces.  The 
enemy's  perception  of  this  denial  capability  is  crucial 
to  deterrence. 

If  the  perceived  capability  to  accomplish  assigned 
»  I  ■».?sion  is  seen  as  lacking  in  resolve,  deter- 
v  1  the  capability  might  need  to  be 


employed  after  post-attack  resolve  is  strengthened. 

Whether  in  Europe,  as  a  NATO  scenario,  or  in  some  other 
theater,  in-place  deployed  theater  cruise  missiles  could 
provide  SAM  suppression  (to  increase  friendly  aircraft 
survivability) ,  airfield  interdiction  or  pin  down  (to 
assist  in  gaining  air  supremacy),  counters  breakthroughs  (to 
prevent  exploitation  of  penetrations  into  rear  areas) , 
attacks  of  second  echelon  reinforcements  or  reserve  ground 
forces,  and  neutralization  of  missile  sites,  lines  of  communica¬ 
tion,  logistics  installations,  and  command  centers  in 
4 

rear  areas.  Tnese  missions  could  be  performed  by  GLCM 
or  SLCM,  with  escalation  controlled  by  using  conventional 
warheads  wherever  practicable.  As  previously  noted,  most  of 
the  fixed  targets  and  essentially  all  mobile  targets  are  rela¬ 
tively  soft  and  therefore  theoretically  defeatable  by  sub¬ 
munition  armed  missiles.  A  dilemma  arises  in  that  the 
use  of  non-nuclear  munitions  can  be  argued  to  stimulate 
warfare : 

Raising  the  nuclear  threshhold  might 
lower  the  threshhold  of  conflict  itself,  if 
it  were  believed  that  extensive  conventional 
operations  could  be  carried  out  with  little 
risk  of  escalation  to  the  nuclear  level. 5 

That  thesis  is  at  least  partially  countered  by  its  author, 
who  notes  that,  despite  desires  to  control  escalation 
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through  conventional-only  systems,  the  implicit  decrease 
in  American  nuclear  commitment  might  induce  independent 
allied  escalatory  (nuclear)  options,  which  could  compli¬ 
cate  the  currently  two-sided  strategic  problem.  Conven¬ 
tional-only  roles  therefore  seem  as  unattractive  as 
nuclear-only  roles,  wherein  nuclear  forces  must  survive 
conventional  conflicts  and  might  not  then  be  used.  Addi¬ 
tionally,  the  choice  of  using  or  losing  unengaged  nuclear 
weapons  might  tempt  unnecessary  escalation.  Political 
reactions  of  allies  could  be  managed,  in  part,  by  sharing 
the  burdens  and  benefits  of  cruise  missiles,  as  previously 
suggested.  Outright  sales  of  conventional  hardware  and 
implementation  of  nuclear  programs  of  cooperation  (POC) 
with  previously  accepted  NATO  countries  could  ease  the 
resource  drain  on  the  United  States  while  simultaneously 
increasing  friendly  defense  and  deterrent  capabilities. 

In  particular,  Great  Britain  may  be  searching  for  replace¬ 
ments  for  aging  strategic  systems.  NATO  allies 
sense  a  need  for  long-range  systems  to  counter  new  and 
increasing  Soviet  threats.  It  should  be  noted  that  POCs 
are  not  the  same  as  the  Multi-Lateral  Force  (MLF)  con¬ 
cept  denounced  by  opponents  of  nuclear  sharing;  POCs 
currently  exist  with  certain  NATO  allies,  who  provide  de¬ 
livery  means  (e.g.,  missiles  purchased  from  the  U.S.  or 


their  own  aircraft) . 
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for  potential  delivery  of  U.S.  nuclear  warheads  retained 
in  U.S.  custody  until  released  by  the  President  for 
imminent  use. 

In  addition  to  considering  allied  reactions  to  cruise 
missile  roles,  missions,  and  capabilities,  Soviet  concerns 
deserve  a  cursory  look.6  Even  short  range  (less  than  600km) 
conventionally  armed  GLCM  and  SLCM  could  pose  a  future  threat 
to  perhaps  15%  of  the  Soviet  populace  and  industry,  most 
targets  in  the  non-Soviet  Warsaw  Pact  (WP)  nations,  and  Soviet 
aligned  nations.  The  current  threat  posed  by  carrier-based  and 
land-based  tactical  aircraft  has  been  met  by  extensive  air 
defenses,  but  an  add-on  very  low  altitude  defensive  capa¬ 
bility  would  be  very  expensive,  diverting  t unds  from  other  WP 
programs.  Longer  range  conventionally  armed  cruise  missiles 
might  be  a  viable  option  in  the  early  1980s,  followed  by 
nuclear  armed  missiles  in  the  mid  1980s,  which  would  be 
of  greater  concern.  Political  reactions  (e.g.,  Soviet  hard 
line  in  SALT),  military  response  (e.g.,  increased  air 
defenses),  and  peripheral  actions  should  be  anticipated; 
however,  Soviet  actions  due  to  U.S.  cruise  missile  plans 
might  not  be  notably  differentiable  from  their  actions 
in  a  cruise  missile-free  environment.  Whether  U.S.  or 
allied  cruise  missile  programs  are  provocative  or  de¬ 
stabilizing,  the  lack  of  such  programs  in  the  face  of 
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increased  Soviet  theater  force  programs  would  seem  short 
sighted . 

The  vehemence  of  Soviet  concerns  might  be  the  best 
possible  gauge  of  the  deterrent  value  of  cruise  missiles. 


U.S.  military-political  leaders,  in  striv¬ 
ing  to  achieve  a  considerable  advantage  over  the 
USSR  in  sea-based  strategic  forces,  made  a  de¬ 
cision  on  the  need  to  develop  strategic  cruise 
missiles  with  a  range  of  about  3,000  kilometers.... 
As  is  seen  from  this  and  a  multitude  of  other 
assertions  [sic],  the  concept  of  'deterrence'  and 
its  frequently  employed  synomyns,  means  nothing 
other  than  maintaining  a  constant  readiness  to 
immediately  employ  nuclear  weaponry  against  the 
most  important  strategic  ob jectives . . . the  military- 
political  leadership  of  the  United  and  Great 
Britain  look  on  the  navy  as  a  means  possessing  a 
high  survivability  and  great  versatility  in  carry¬ 
ing  out  missions  in  a  world-wide  nuclear  war. 7 


Soviet  fear  of  survivable  and  versatile  capabilities, 
such  as  those  possessed  by  cruise  missiles,  lie  at  the  cen¬ 
ter  of  obdurate  SALT  demands  to  limit  such  weapons. 


One  of  the  major  reasons  the  Soviets  have 
been  so  adamant  about  halting  the  U.S.  cruise 
missile  program  is  the  concern  that  the  cruise 
missile  will  be  deployed  on  the  West  German 
plains  with  nuclear  warheads  to  replace  U.S. 
aircraft  now  standing  alert  in  Europe.8 


The  QRA  mission  foreseen  for  GLCM  substantiates  re¬ 
ported  Soviet  fears  of  U.S.  and  allied  motives  for  GLCM 
(sometimes  referred  to  as  the  German  Launched  Cruise 
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Missile,  fueling,  Soviet  xenophobia) .  Their  simultaneous 
refusal  to  address  Soviet  non-central  systems  targeted  on 


Western  Europe,  coupled  with  increasing  demands  to  restrict 

cruise  missile  options  are  indicative  of  the  roles  and 

missions  capabilities  perceived  by  the  Soviets.  "Moscow 

insisted  that  nuclear  armed  cruise  missiles  be  range- 

limited  l to  600km]  in  SALT.  Next,  the  Soviets  demanded 

that  these  range  limitations  apply  to  missiles  with  non- 

9 

nuclear  warheads."  By  limiting  treaty  allowable  long- 
range  cruise  missiles  only  to  ALCM,  including  GLCM  and 
SLCM  in  the  "temporary"  Protocol,  and  then  unilaterally 
declaring  the  permanence  of  the  terms  of  the  Protocol, 

Soviet  intentions  to  preclude  forward  based  cruise  mis¬ 
siles  become  clear. 

Theater  Cruise  Missile  Forces 

Original  SLCM  and  projected  GLCM  procurement  have 
been  delayed,  decreased,  and  shifted  over  the  last  2-3 
years,  with  initial  operational  capability  (IOC)  dates 
pushed  into  the  future,  build  quantities  decreased,  and 
the  Tomahawk  land  attack  missile  (TLAM)  procurement  de¬ 
ferred.  Competition  for  scarce  budget  dollars,  technological 
difficulties,  extended  testing,  and  arms  control  implica¬ 
tions  have  caused  program  modifications. 
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GLCM ,  as  a  long-range  system,  shows  procurement  money 
in  the  early  1980s  (see  Appendix  A) ,  with  the  total  planned 

•k 

buy  of  696  missiles  allowing  force  IOC  in  about  1985. 

Actual  delivery  to  inventory,  which  necessarily  lags 
procurement  by  1-2  years,  and  delivery  to  trained 
crews  overseas  would  probably  not  allow  full  operational 
capability  of  the  first  USAF  squadron  until  late  1984. 

This  presumes  that  basing,  construction,  host  nation 
support  agreements,  consistent  target  acquisition  and 
communications,  and  operational  plans  could  be  completely 
settled  by  then  .  This  highly  doubtful  set  of  circumstances 
suggests  that  the  long-range  GLCM  IOC  would  in  fact  be 
slipped  to  post-SALT  II  instead  of  the  earlier  pro¬ 
jected  date  (1983^°),  particularly  in  view  of  technical 
difficulties.  GLCM  is  planned  for  development 
in  a  road  mobile  transporter,  shown  in  Figure 
6-1.  The  selection  of  a  four  missile  per  TEL  load  would 
appear  to  minimize  the  number  of  personnel  assigned  per 
missile,  thus  keeping  operations  and  personnel  costs  down, 
with  an  upper  mobility  limited  by  gross  mobility  weight, 
perhaps  25-30  tons.  The  organization  of  TELs  and  launch 
control  and  communications  (LCC)  vehicles  follows  the 
square  (four  missiles  per  TEL)  principle,  with  the  flight 
shown  in  Figure  6-2,  less  the  second  (back  up)  LCC.11 

*  As  of  early  1979;  later  reduced. 
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With  16  on-line  GLCMs  per  flight,  the  overall 
procurement  of  a  few  hundred  missiles  would  suggest  about  20- 
30  flights  with  adequate  numbers  of  test  missiles  and  perhaps 
some  reload  missiles.  It  would  seem  reasonable  to  base 
GLCM  forces  in  squadrons  headquartered  at  main  bases 
from  which  to  disperse  flights  to  QRA  sites  (like  Per¬ 
shing)  or  crisis  alert  field  positions.  Survivability 
concerns  would  tend  to  support  several  locations,  rather 
than  few,  while  seeking  to  trade  off  support  and 
overhead  personnel  costs  of  "too  small"  squadrons.  Ad¬ 
hering  to  the  square  organizational  principle  would  sug¬ 
gest  a  wing  of  four  flight  squadrons  at  perhaps  six  widely 
dispersed  bases,  resulting  in  high  survivability  (and  high 

costs).  Consolidation  of  the  headquarters  overhead  could  be 
achieved  by  forming  non-square  squadrons  of  more  than 
four  flights  (e.g.,  four  squadrons  each  with  six  flights, 
three  squadrons  of  eight  flights).  Such  consolidation, 
while  potentially  increasing  vulnerabilities  to  preemption, 
conserves  peacetime  costs  for  otherwise  redundant  support, 
additional  nuclear  storage  site  construction,  and  extra 
security  personnel,  while  increasing  peacetime  security 
and  flexibility  in  full-time  QRA  assignment  (one  flight 
per  six  or  eight  versus  25%). 
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SLCM  programs  include  the  Tomahawk  anti-ship  missile 
(TASM)  and  the  Tomahawk  land  attack  missile  (TLAM) -  Pre¬ 
vious  plans  for  delivery  in  1981  of  the  first  production 

12 

of  a  total  procurement  quantity  of  1,082  Tomahawks 
have  been  changed.  Procurement  plans  for  TLAM  have  been 
temporarily  deleted,  with  funds  now  retained  for  325  TASM 
beginning  in  1981,  but  stretched  out  into  the  late  1980s 
at  a  low  rate  of  production.  TASM,  which  would  need  means  for 
target  acquisition,  uses  radar  terminal  guidance  derived 
from  Harpoon  to  deliver  the  990  pound  high  explosive 
BULLPUP  B  warhead  as  shown  in  Figure  6-3. 

Deployment  of  Tomahawk  on  about  50  ships  including 
a  few  surface  combatants  (e.g.,  DD963  Spruance  class 
destroyers)  and  several  SSNs,  might  later  be  considered 
for  expansion  to  Allied  conventionally-powered  submarines, 
supported  by  nearby  facilities  and  ports  or  to 
converted  Polaris  SSBNs.'*''5  Modification  of  attack  sub¬ 
marine  systems  to  accommodate  Tomahawk  would  be  in  the 
$400-500,000  range,  or  about  $15  million  for  SSN  deploy¬ 
ment  of  about  130  cruise  missiles.  Surface  ship  modi¬ 
fication,  necessarily  involving  more  extensive  fire  control 
system  improvements  and  installation  of  a  22.5  ton  armored 
box  launcher  on  each  combatant  would  cost  about  $5  million 
for  each  ship  or  about  $75  million  total. 
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TOMAHAWK  ANTI-SHIP  ROLE 
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Satisfying  Force  Criteria 

Desirable  force  characteristics  form  criteria  for  assess¬ 
ing  the  capability  of  forces  to  present  an  effective  defense 
or  deterrence  when  credibility  of  use  is  shown.  Satisfaction 
of  the  criteria  therefore  measures  the  significant  defense 
and  deterrent  value  of  theater  cruise  missile  forces. 

•  Reduced  vulnerability  is  achieved  by  surface  ship 
mobility,  submarine  mobility  and  concealment,  and  GLCM 
hardening  at  rearward  bases  in  peacetime;  after  alert,  dis¬ 
persal  and  camouflage  increase  GLCM  pre-launch  survivability. 
Survivability  in  flight  is  high  due  to  low  altitude,  low  radar 
cross  section,  low  infrared  signature,  and  visual  toning,  as 
well  as  high  subsonic  speed. 

•  Flexibility  exists  due  to  the  variety  of  launch 
platforms,  selective  employment  plans,  wide  range  capabili¬ 
ties,  optional  warheads,  and  pre-plannable  attacks  from  any 
direction  (e.g.,  penetrate  and  maneuver  to  approach  from 
the  rear) ;  ambiguity,  inherent  in  the  variants,  contributes 
to  deterrence. 

•  Military  effectiveness  is  demonstrable  in  both  the 
nuclear  warhead  hard  target  kill  potential  and  the  non-nuclear 
warhead  submunition  area  target  coverage. 

•  Non-provocative  characteristics  include  long  time 
of  flight,  limiting  cruise  missiles  to  retaliation  versus 
disarming,  and  high  overall  survivability,  decreasing  incen¬ 
tives  for  Soviet  preemption;  stability  is  therefore  enhanced. 
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•  Allied  solidarity  would  be  demonstrated  through 
foreign  basing,  arms  sales,  and  implemented  nuclear  programs 
of  cooperation;  linkage  to  conventional  and  strategic  forces 
would  be  retained. 

•  Concurrent  improvements  in  timely  target  acquisition, 
responsive  control  and  communications,  and  flexible  response 
options  for  use  contribute  to  defense  and  deterrence. 

•  Perceived  credibility  of  use  accrues  from  precise 
delivery,  selective  use,  controllability,  limited  collateral 
damage,  and  affordability. 

•  Detente,  in  the  form  of  arms  control  negotiations, 
would  be  supported  by  a  clear  commitment  to  discuss  valuable 
U.S.  theater  cruise  missiles  in  the  context  of  Soviet  peri¬ 
pheral  attack  systems  which  cruise  missiles  counter  balance. 


intentionally  blank 
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CHAPTER  VII 


CONCLUSION 


...the  overriding  objective  of  our  foreign  poli¬ 
cy  is  to  maintain  U.S.  interests  under  conditions 
of  international  peace  and  stability.  At  present, 
our  basic  interests  remain  intact.  Perhaps  the 
greatest  immediate  threat  to  them  comes  from 
economic  and  monetary  forces.  It  would  be  a  mis¬ 
take,  however,  to  underestimate  the  problems 
created  by  the  military  buildup  of  the  Soviet 
Union.  Those  problems  are  real.  They  are  serious. 
They  are  continuing.  They  could  become  critical — 
and  if  they  do,  we  would  regret  not  having  started 
to  build  up  our  own  military  capability  now.  It 
may  be  too  late  if  we  wait  much  longer ...  where 
defense  itself  is  concerned,  stability  should  re¬ 
main  on  a  par  with  deterrence  among  our  objectives. 

Harold  Brown 

DoD  Annual  Report  FY  1980 


Support  of  Pol jcv 

Balancing  deterrence  and  stability  connotes  a  need  to 
judge  the  value  of  acquiring  militarily  effective  force 
capabilities  versus  the  risk  of  exceeding  the  threshold 
threat  to  the  Soviets  which  would  invite  early  coercion, 
preemption,  disarming  attacks,  or  a  reactive  terminal  arms 
race.  In  suggesting  that',  "how  much  is  too  much"  warrants 


equal  assessment  with  "how  much  is  enough."  The  Secretary 
of  Defense  proposes  a  basically  conservative  defense  pos¬ 


ture,  "designed  both  to  control  Soviet  actions  and  to  hedqc 
against  the  main  uncertainties  of  the  future."1 
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The  Soviet  perception  of  forward  based  cruise  mis¬ 
siles,  noted  in  the  previous  chapter,  suggests  the  adequacy 
of  their  deterrent  value.  Force  planning  criteria  im¬ 
portant  to  the  support  of  policy  and  advantageous  charac¬ 
teristics  of  cruise  missiles  are  shown  in  Table  VII-1. 

TABLE  VII-1 


THEATER  CRUISE  MISSILE  SATISFACTION  OF  CRITERIA 

CRITERIA  CRUISE  MISSILE  CHARACTERISTICS 


Survivability  Low  cross  section  and  altitude,  hiuh 

speed,  mobility,  hardening,  ms- 
persal,  concealment. 

Flexibility  Variety  of  launchers,  plans,  range, 

warheads . 

Effectiveness  Nuclear  hard  target,  conventional  sub¬ 

munitions  . 

Stability  Long  time  of  flight,  second  strike, 

survivable;  no  incentive  to  pre¬ 
empt  . 

Solidarity  Basing,  sales,  programs  of  cooperation, 

dual  capable  link,  strategic 
coupling . 

Affordability  Relatively  cheap  -  costly  to  defense,  causes 

Soviet  costs. 

Credibility  Precise,  selective  use,  control,  low 

collateral  damage. 

Arms  Control  SALT  II  consistent,  valuable. 

Balance  Theater  offset  to  SS-20,  Backfire,  etc. 
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Satisfaction  of  these  criteria  by  GLCM  and  SLCM 


indicates  significant  support  of  defense  and  deterrent 
policies,  while  offering  potential  arms  control  initia¬ 
tives  supporting  detente.  By  presenting  a  credible, 
survivable,  and  militarily  effective  means  of  military 
power,  Soviet  theater  encroachment  can  better  be 
deterred. 


Deterrence  is  usually  seen  as  the  product  of 
several  conditions.  We  must  obviously  be  able 
to  communicate  a  message  to  the  other  side  about 
the  price  it  will  have  to  pay  for  attempting  to 
achieve  an  objective  unacceptable  to  us.  We  must 
have  the  military  capabilities  necessary  to  exact 
the  payment  (at  a  cost  acceptable  to  ourselves) , 
whether  by  denying  our  opponent  his  objectives, 
by  charging  him  an  excessive  price  for  achieving 
them,  or  by  some  combination  of  the  two.  We  must 
have  the  plans  and  the  readiness  necessary  to 
demonstrate  that  we  can  deliver  on  our  "message." 
We  must  be  sure  there  is  no  way  for  the  opponent 
to  eliminate  our  deterrent  capability.  At  the 
same  time,  our  deterrent  message  must  have  some 
degree  of  credibility.  That  is  to  say,  both  we 
and  our  opponent  must  believe  there  is  a  real 
probability  that  we  will  indeed  perform  the  prom¬ 
ised  action,  if  required. 2 


Contributions  to  stability  are  inherent  in  survivability, 
precision,  long  time  of  flight  (precludes  disarming  capa¬ 
bilities)  ,  and  implicit  restraint  in  use.  Clear  enuncia¬ 
tion  of  the  non-provocative  nature  of  theater  cruise  mis¬ 
siles,  of  projected  non-nuclear  capabilities,  and  of 
commitment  to  the  control  of  escalation  even  during  con¬ 
flict  must  have  the  effect  of  alleviating  unfounded  fears 
that  wars  will  inevitably  escalate  to  strategic  nuclear 
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exchanges  once  the  nuclear  firebreak  is  crossed.  Dis¬ 
crimination,  control,  and  restraint  contribute  to  the 
goal  of  terminating  a  conflict  on  suitable  terms.  In 
sum,  a  relatively  invulnerable,  very  flexible,  forward 
yet  survivable,  and  non-provocative  second  strike  system 
promotes  deterrence  and  stability,  therefore  supporting 
the  security  of  vital  national  interests  and  peace. 

Major  Issues 

Three  major  issues  concern  theater  cruise  missiles. 

•  First,  arms  control,  in  the  military  sphere  of 
detente,  involves  ceilings  on  cruise  missiles.  SALT  II 
limits  long-range  cruise  missiles,  but  with  ambiguities 
concerning  non-circumvention,  verification,  and  ill- 
defined  post-1981  Treaty  terms  for  long-range  ground  and 
sea  launched  cruise  missiles.  MBFR  could  set  implicit 
missile  launcher  ceilings  in  part  of  Western  Europe.  SALT 
III  most  likely  will  address  long-range  theater  systems, 
seeking  to  establish  ceilings  on  U.S.,  Allied,  and  Soviet 
non-strategic  weapons. 

•  Second,  the  procurement  of  cruise  missiles  will 
be  based,  in  large  part,  on  the  relative  cost-effective¬ 
ness  of  Air  Force  GLCM,  Navy  SLCM,  dual-capable  aircraft, 
and  other  missiles,  e.g.,  Pershing  II  and  a  new  MRBM. 

•  Third,  participation  in  basing  and  ownership 

will  involve  complex  assessment  of  Allied  perceptions,  likely 
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Soviet  reactions,  and  weapons  system  value. 

Recommendations 

There  appear  to  be  several  interim  actions  in  the  areas 
of  procurement,  participation,  and  publicity  associated 
with  the  major  issues,  including: 

•  Setting  a  floor  on  GLCM  procurement  funds. 

•  Reinstating  SLCM  land  attack  purchase. 

•  Increasing  the  number  and  type  of  Navy  platforms 
planned  for  SLCM. 

•  Confirming  GLCM  basing  details  with  NATO  Allies. 

•  Negotiating  sales  of  non-nuclear  cruise  missile 
hardware. 

•  Establishing  nuclear  programs  of  cooperation  with 
NATO  Allies. 

•  Advertising  U.S.  intent  to  sell  cruise  missiles  and 
to  base  USAF  GLCM  in  Europe. 

•  Publicizing  the  non-provocative  nature  of  these 
survivable,  effective,  and  non-first  strike  weapons. 

•  Demonstrating  commitment  to  a  stable  balance  of  long- 
range  theater  systems  in  support  of  U.S.  and  Allied  policies 
and  vital  interests. 
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APPENDIX  A 


TOMAHAWK  CRUISE  MISSILE 


V'R  E  Cj.&Oi  rs’d-  yHfcT  -  f-0 


Technological  Evolution 

Cruise  missiles,  as  a  type  of  nonpiloted  aircraft, 
have  existed  as  reconnaissance  and  weapons  systems  for  over 
sixty  years.  Weapons  systems  evolving  from  the  German  V-l 
(Buzz  Bomb)  technology  of  World  War  II  were  not  significantly 
different  in  accuracy  or  size,  although  the  nuclear  era 
provided  new  arming  options  for  U.S.  systems  such  as  Regulus, 
Snark,  Mace,  and  Hounddog.'1'  Advances  in  technology  particularly 
adaptable  to  the  development  of  smaller,  air  breathing,  aero¬ 
dynamic  missiles  in  the  1970 's  were  related  to  guidance, 

2 

propulsion,  and  arming. 

--  Guidance:  Microcircuitry  technology  developed 
densities  of  about  a  million  bipolar,  transistor  equiva¬ 
lent  devices  per  square  centimeter  on  substrate  only  250  microns 
thick.  This  allows  extensive  digital  computer  logic  capabilities, 
with  memory  storage  capacities  of  about  100  million  bits  per 
cubic  centimeter.  Concurrent  advances  in  production  of 
digitized  pseudo-radar  map  data  from  satellite  data  and 
airborne  radar  altimeters  (vertical  resolution  to  1  foot; 
horizontal  to  10  feet  square)  suggested  a  correlation  scheme 
for  guidance.  Terminal  guidance  systems  were  also  available 
in  very  small  packages  with  high  resolution. 

--  Propulsion  design  of  small,  high  bypass  ratio 
turbojet  and  turbofan  engines  led  to  thrust  to  weight  ratios 
of  about  4:1  for  100-150  pound  enqines.  Improved  hydrocarbon 
fuels,  yielding  10-20%  better  performance  than  standard  fuels 
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(e.g.,  kerosene,  JP-4),  and  boron-hydrides  (about  50% 
better  than  standard)  contributed  to  engine  performance. 

—  Arming  with  improved  conventional  munitions  grew 
attractive  during  the  Viet  Nam  War,  with  proven  sub  munitions 
designs  being  followed  by  an  even  more  lethal  generations  in 
the  early  1970' s.  Nuclear  warhead  design  had  reached  one 
kiloton  of  yield  per  pound  of  warhead  weight  for  relatively 
small  warheads,  allowing  200  KT  in  a  200  pound  package. 

Tomahawk^ 

The  Navy  sea-launched  cruise  missile  (SCM)  program  and 
the  redirected  Air  Force  subsonic  cruise  armed  decoy  (SCAD) 
program,  taking  advantage  of  evolving  technologies,  were  placed 
under  a  Joint  Cruise  Missile  Project  Office  following  extensive 
Department  of  Defense/National  Security  Council  discussion  and 
subsequent  decisions.  The  association  of  the  General  Dynamics 
developed  "Tomahawk"  with  only  the  sea-launched  cruise 

missile  (SLCM)  camouflages  the  fact  that  essentially  the  same 
missile  can  be  air  or  ground  launched  (ALCM  and  GLCM) .  The 
SCAD  program,  essentially  cancelled  but  traceable  into  the 
joint  program,  evolved  into  a  Boeing  proposed  strategic  ALCM. 
Theater  cruise  missile  variants,  long  or  short  range,  could 
use  the  General  Dynamics  missile  (shown  on  the  following  page 
in  Figure  A-l)  and  so,  perhaps  inappropriately  from  a  Navy  - 
point  of  view,  they  are  referred  to  as  Tomahawks.  Tomahawk 
characteristics  are  shown  in  Table  A-l. 
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TABLE  A- 1 


TOMAHAWK  CHARACTERISTICS 


Diameter 

Length 

Weight 

Engine 

Warhead 


Cruise  Speed 
Range 

Guidance 

Accuracy 

Altitude 


21  inches 

20.5  feet  (with  booster) 

3200  pounds  (with  booster) 
Turbofan3)  (Williams  Research) 
Nuclear^) 

Conventional  (L000  pounds) 

High  subsonic0' 

2000  nautical  miles  (shorter  for 
conventionally  armed  variant)^) 
Inertial  with  Terrain  Contour 
Matching  (TERCOM) 

High  accuracy®) 

20-100  meters 


a)  Weight  60kg/130  pounds,  600  pounds  thrust. 

b)  W-80,  noted  as  150-200  KT,  with  Category  F  limited  try 

permissive  action  link  (6  digit,  2  person  control  lock), 
weighting  about  270  pounds. 

c)  Cited  in  unofficial  references  as  691  Km  per  hour,  Mach  0.8, 

Mach  0.7  cruise  and  Mach  0.85  max,  880  Km  per  hour, 

725-885  Km  per  hour  or  450-550  mph,  and  550  mph. 

d)  Noted  as  about  300-550  miles  for  conventionally  armed 

and  2000-5000  Km  maximum  for  nuclear  armed. 

e)  Cited  in  the  zone  of  12  to  50  plus  meters  with  TERCOM; 

perhaps  3  meters  with  terminal  guidance  Scene  Matching 
Area  Correlator  (SMAC) . 


The  engineering  development  program  for  GLCM  and 
the  two  SLCM  Tomahawk  variants  is  shown  in  Figure  A-2. 


Cruise  missile  program  costs  are  shown  in  Table  A-2. 

TABLE  A-2 

CRUISE  MISSILE  PROGRAM  COSTS 
($  millions) 


Program 

Authorized 

Through 

FY79 

Proposed 

FY80-84 

Projected 
Post  FY8 4 

Total 

Cost 

Units 

ALCM 

999 

2396 

789 

4184 

3000+ 

GLCM 

93 

921 

513 

1627 

696 

SLCM 

655 

987 

933 

2676 

325 

TOTAL 

1747 

4304 

2235 

8487 

Many  sunk  RDT&E  costs  applicable  to  all  programs  were  orig¬ 
inally  funded  in  the  SCM/SCLM  program  or  the  SCAD/ALCM  program. 
They  are  not  appropriately  post-allocated  to  the  current  programs. 
The  resultant  unit  costs  derivable  from  the  SAR  are  therefore 
skewed  to  some  extent.  ALCM  enjoys  the  additional  advantage 
of  a  larger  build  over  which  to  amortize  overall  program  costs, 
but  is  "burdened"  with  two  parallel  designs  pending  a  procure¬ 
ment  decision  in  1980.  A  subsequent  decision  to  plan 
at  this  time  for  only  the  antiship  SLCM  exagerates  the  pro¬ 
jected  procurement  unit  cost,  of  that  system.  A  subsequent 
decision  to  plan  for  a  land  attack  version  of  the  SLCM  would 
lower  unit  costs. 
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The  ground  launched  cruise  missile  portion  of  the 
joint  program  is  shown  in  Table  A-3,  while  sea  launched 


cruise  missile  costs  are  shown  in  Table  A-4. 


TABLE  A-3 

GLCM  COSTS 
($  millions) 


Thru 


nn 

kyHo 

kyJ± 

KYI!' 

KY8  < 

KYtUi 

TOTAL 

Units 

- 

- 

1*5 

120 

120 

120 

606 

Procurement 

20.2 

25 

ll*9.1 

266.6 

232.3 

211.7 

11*27.3 

Spares 

- 

- 

2.8 

1*  .8 

!*.8 

1* .  8 

30.6 

RUTScE 

51.7 

.  l 

1*9.9 

26.9 

5.8 

- 

2  68 .  l* 

MILCON 

- 

- 

- 

19 

- 

39.8 

77.3 

TOTAL 

71.9 

69.1 

200.8 

307 . 3 

21*2. 0 

256.3 

1703.6’' 

ACQUISITION 

a  As  of  May  1979;  subsequently  proposed  to  decrease. 

k  Could  increase,  dependent  on  basing  and  operational 
concept  decisions,  perhaps  to  $200  million. 

c 

Excludes  potential  military  construction  increases 
and  Department  of  Energy  costs. 
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TABLE  A- 4 

SLCM  COSTS 
($  millions) 


Thru 

FY79 

FY80 

FY6l 

FY82 

FY83 

FY8U 

TOTAL 

Units 

- 

- 

21* 

28 

30 

1*0 

325 

Procurement 

- 

3.3 

72.6 

65 .  t 

68.5 

81 

1*91 .7 

Spares 

- 

- 

1* .  2 

1* .  9 

5.3 

7.0 

31.3 

RDT&E 

55^.5 

103.1* 

1*3.1 

31*. 1 

ll* .  9 

- 

888. 1*' 

MILCON 

- 

0.5 

- 

- 

- 

- 

0.5 

TOTAL 

ACQUISITION 

551*-  5 

107.2 

119-9 

I0l*.6 

88.7 

88 

11*11.9 

aIncludes  early  benefits  for  ALCM  and  GLCM ,  as  well  as 
surface  ship  platform  and  antiship  guidance  RDT&E. 

Procurement  costs  for  additional  cruise  missiles  are 
dependent  on  quantity  and  the  results  of  the  1979  ALCM  fly 
off  between  the  Boeing  AGM-86B  and  the  General  Dynamics  AGM-109 
competing  designs.  If  the  General  Dynamics  Tomahawk-based 
ALCM  design  is  selected,  commonality  of  the  three  systems 
significantly  reduces  the  unit  price  relative  to  a  diverse 
Boeing  ALCM,  Tomahawk  SLCM/GLCM  selection.  Current  procurement 
unit  costs  for  GLCM  ($2  million)  and  SLCM  ($1.5  million)  for  the 
1021  currently  planned  missiles  could  be  driven  downward  by 
increasing  the  total  buy  through  a  common  ALCM  program,  addi¬ 
tional  SLCM,  or  allied  buys. 
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Department  of  Energy  costs  for  nuclear  warheads  for 
GLCM  and  the  land  attack  variant  of  SLCM  are  classified. 

The  low  production  run  quantities  and  high  overhead  costs 
of  nuclear  weapons  research,  development,  production  and 
testing  somewhat  distort  specific  warhead  cost  estimates, 
which  are  also  dependent  on  technical  design  constraints.  In 
testimony  given  March  14,  1974,  Alain  C.  Enthoven  suggested 
an  indicator  of  $500,000  per  weapon.  Joint  Committee  on  Atomic 
Energy  Hearings  conducted  in  the  same  timeframe  indicated  a 
higher  unit  cost  in  the  $944  million  program  for  new  artillery 
projectiles  (W74  and  W75).  With  an  ensuing  five  years  of 
inflation,  an  estimate  of  $0.7  -  1.0  million  per  warhead  miqht 
be  appropriate.  For  a  nuclear  armed  GLCM  or  SLCM,  the  overall 
cost  would  be  increased  outKida  the  LoD  budget. 

Planned  procurement  of  about  600  land  attack  SLCM 
was  deleted  from  the  FY  1980  budget,  although  pressures  exist 
to  reinstate  procurement.  The  land  attack  SLCM  and  GLCM  are 
virtually  identical  although  launch  platform  related  hardware 
varies  for  surface  ship  launchers  (armored  box  launcher) , 
submarines  (encapsulated  for  subsurface  torpedo  tube  launch) , 
and  mobile  ground  launchers.  The  design  concept  for  the 
missile  is  shown  in  Figure  A-3. 
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TOMAHAWK  DESIGN  CONCEPT 


Tomahawk  is  adapted  to  varied  missions 
by  modifying  the  payload  module 


The  various  launch  plattorms,  shown  in  Figure  A-4, 


can  fire  either  the  nuclear  or  high  explosive  armed  cruise 
missile,  as  well  as  any  other  variant  developed  to  fit  the 
available  payload  space. 


FIGURE  A-4 
LAUNCHERS 


SHIP  LAUNCH  -  WITH  ALUMINUM  CANISTER 


SUB  LAUNCH  —  WITH  STEEL  CAPSULE 
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Figures  A-5  through  A-8  indicate  possible  GhCM 
missions,  surface  ship  platforms,  submarine  concept,  and 
the  overall  system  flexibility. 
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FIGURE  A- 10 


FLIGHT  PATH  UPDATES 


UNCJUSIflEO 


TERCOM  AIOEO  INERTIA^  WIOCOURSE 


Tercom  and  missile  flight  position. 


TARGET 


NIRIIAL 
III  TA AG*  r 


LOG  1S5 


Accuracy  is  improved  by  diminishing  both  the  final 

fix  cell  size  and  the  remaining  distance  to  the  target.  The 

final  fix  should  be  adequately  close  to  the  target  --  far 

enough  away  to  allow  correction  of  flight  path,  but  not  so 

far  as  to  allow  inertial  platform  drift.  Accuracy  in  distance 

should  then  be  at  least  the  same  as  cell  dimension,  perhaps  S 

7 

the  cell  size  in  practice.  Cell  size,  or  resolution,  could 
theoretically  be  10  meters,  but  practically  it  is  limited  to 

g 

perhaps  100  meters,  implying  about  50  meters  accuracy.  High 
accuracy,  even  with  lower  yield  nuclear  warheads,  is  the 
principle  factor  in  killing  hard  targets.  The  kill  factor. 


K,  varies  directly  with  yield  to  the  2/3  power  (equivalent 

megatonage  relationship)  and  inversely  with  miss  distance 

to  the  power  of  2  --  by  halving  the  miss  distance  (getting 

more  accurate),  K  improves  by  a  factor  of  4.  The  reported 

kill  probability  of  Tomahawk  and  two  strategic  missiles 

9 

against  relatively  hard  targets  is  shown  in  Table  A-5. 

TABLE  A-5 
KILL  PROBABILITY 


200  psi 
Target 

1000  psi 
Target 

Tomahawk 

(200 

Kt) 

0.90 

0.85 

Minuteman 

III 

(350  Kt  MK  12A) 

0.76 

0.20 

Poseidon 

0.71 

0.10 

Inertial  platform  drift,  due  to  gravity  anomalies  and 
electro-mechanical  imprecision,  is  not  so  critical  for  short 
times  of  flight.  But  subsonic  cruise  missile  flight  times 
necessitate  updates,  such  as  TERCOM,  even  though  the  Tomahawk 
Inertial  drift  is  loss  than  one-half  mile  per  hour.10  By 
updating  frequently  (perhaps  every  150  miles)  and  using 
decreasing  grid  sizes  (large  initial  grid,  final  fix  grid 
size  in  the  range  of  200  feet),  accuracy  becomes  almost 
precise.^  TERCOM  could  then  allow  a  circular  error  probable 
(CEP)  on  the  order  of  40  feet  and  "...new  technologies 
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associated  with  the  cruise  missile's  guidance  package 

hold  promise  to  yield  CEPs  of  less  than  ten  feet..."  with 

1 2 

a  scene  matching  area  correlator  (SMAC) . 


Conventional  Warhead  Options 

Great  accuracy  after  a  long  flight,  demonstrated 
by  Tomahawk  on  January  29,  1977,  March  19,  1978,  and  May 
26,  1978,  showed  SMAC  to  be  sufficiently  accurate  to  allow 
precise  laydown  of  improved  conventional  airfield  attack 
munitions.  In  commenting  on  a  film  of  the  May  26  flight. 
Secretary  Brown  noted: 


...  a  potential  conventional  use  of  cruise 
missiles  shows  that  not  only  the  terrain  matching 
capability  . . .  does  very  well  at  giving  you  accuracies 
in  the  hundreds  of  feet,  but  that  we  have  further 
terminal  guidance  systems  which  match  pictures  in 
effect  and  are  able  to  give  accuracies  much  better 
than  that.  ...  I  wouldn't  say  whether  it  was  ten 
feet  or  five  feet  or  twenty  feet,  it's  feet,  and 
that  accuracy  was  attained  after  a  guided  flight, 
a  self-contained  guided  flight  of  800  miles.  That's 
a  remarkable  achievement  and  I  think  it  says  a  good 
deal  about  the  potential  utility  of  this  kind  of 
system  in  conventional  warheads  -  in  conventional 
warfare. 


Given  the  13  cubic  feet  of  payload  space,  a  wide  variety 
of  munitions  in  the  1000  pound  class  (like  BULLPUP)  could  be 
carried,  as  shown  in  Table  A-6. 
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TABLE  A- 6 


IMPROVED  CONVENTIONAL  MUNITIONS15 


Submunition 

Type 

Approximate 
Weight  (LB) 

Approximate 
Number  In 
1000  Pound 
Payload 

M-4  2 

Dual  Purpose  Frag 
and  Shaped  Charge 

0.4 

2500 

BLU-61 

Antimateriel  Frag, 
Incendiary 

2.7 

400 

BLU-63B/ 

M-74 

Frag  (14  Ora  in) 
Incendiary 

0. 9 

1000 

BLU-73 

Fuel  Air  Explosive 

90 

10 

8LU-81 

Frag,  Cratering  Mine 

70 

15 

BLU-87/ 

BLU-49B 

Frag, 

Incendiary 

14 

70 

BLU-97B 

Combined  Effects 

Frag,  Incendiary 

3.5 

260 

MK-118 

Frag 

1 .  3 

700 

Martin  Dual 
Charge 

Shaped,  Penetrating 
Second  Explosive 

16 

40a 

Hard  Structure 
Munition 

Shaped  Charge 

13 

70 

Cluster  Air¬ 
field  Denial 
Munit ion 

Shaped  Charge 

45 

20 

Bui lpup 

Frag 

990 

1 

aSpace 


constrained . 


107 


All  have  anti-materiel  capabilities  (except  the  BLU-73) 
and  can  penetrate  unarmored  vehicles,  radar  shelters,  and 
unprotected  buildings.  For  example,  the  improved  BLU-63/B, 
with  better  dispersing  fragments  and  a  pyroforic,  secondary 
ignition  additive,  could  be  used  in  a  two  missile  attack 
(about  2000  bomblets)  to  achieve  SAM  system  kills  of  0.6  to 
0.8.  The  260  14-grain  fragments,  with  initial  velocities  of 
4500-4900  feet  per  second,  from  each  of  the  BLU-63B  bomblets 
cover  a  large  lethal  area. 

Airfield  attack  by  conventionally  armed  cruise  missiles 
could  use  submunition  warheads  containing  BLU-81  (Grasshopper) 
mines,  cluster  airfield  denial  munitions  (CADM) ,  or  Martin 
designed  dual  stage  munitions.  Even  with  a  low  CEP,  killing 
a  240’  wide  runway  with  great  certainty  might  require  more  than 
one  shot,  as  shown  in  Table  A-7. 


TABLE  A-7 
RUNWAY  KILL 


MUNITION 

BLU-81 

CADM 

DUAL 

Weight  (Lb) 

70 

45 

16 

Load  (Approx.) 

15 

20 

40 

Runway  SSPK 

0.5 

0.3 

0.6 

The  delivery  technique  for  the  dual  charge  hard 
structure  munition  is  shown  in  Figure  A-ll.  This  is  similar 
to  the  May  26,  1978,  demonstrated  approach. 
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Two  cruise  missiles  could  be  used  in  a  10-30  second  pop-up 
attack  to  achieve  good  target  effect  while  preserving  low 
altitude,  survivable  flight  until  strike.  Runway  cratering 
requiring  a  few  hours  repair  time  might  deserve  multiple 
sorties,  perhaps  two  flights  of  two  cruise  missiles  separated 
by  30-60  minutes.  This  delay  raises  the  possibility  of 
damaging  repair  equipment  in  the  second  attack.  The  delay 
also  takes  advantage  of  post-attack  defense  relaxation  to 
increase  penetration  probability  of  the  second  attack. 

For  alternative  effects,  a  mix  of  attacking  warheads 
might  be  attractive.  If  one  of  the  four  attacking  missiles 
used  about  ten  fuel  air  explosive  (FAE)  charges,  each  con¬ 
taining  about  sixty  pounds  of  fuel,  anti-personnel  overpressure 
incapacitating  effects  might  cover  over  10,000  square  feet  of 
non-contiguous  area.  The  disruptive  effect  of  scattered 
anti-personnel  FAE  (or  bomblet)  munitions  could  significantly 
delay  runway  repair. 

Fuel  air  explosives  rely  on  overpressure  for  effect. 

Peak  pressure,  primarily  a  function  of  the  fuel  used,  is  300 
plus  pounds  per  square  inch.  Duration,  key  to  most  damage 
effectiveness,  is  a  function  of  cloud  thickness  (volume  of 
fuel  and  expansion  in  the  target  area).  For  antipersonnel  use, 
a  5'  thick  cloud  (probably  the  minimum)  requires  about  30 
pounds  of  fuel;  the  area  covered  would  be  over  700  square  feet. 
If  personnel  are  in  buildings  or  bunkers,  overpressure  is  still 
effective  for  the  30  pound  fuel  air  explosive  with  probabilities 
of  kill  ranging  from  1.0  at  15  feet  range  to  0.5  at  25  feet. 
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Weaponizing  FAE  warheads  adds  some,  but  not  much, 
weight.  Delayed  action  detonation  (to  allow  cloud  spreading 
after  bursting  and  before  explosion),  a  small  fuze,  and 
packaging  should  add  about  10  pounds  to  the  30-50  pound 
fuel  weight  classes;  for  the  BLU-73,  sixty  plus  pounds  of 
fuel  are  contained.  Figure  A-12  shown  approximate  FAE  cloud 
sizes  and  incapacitating  effects.  Note  that  one  cruise 
missile  with  ten  BLU-73s  could  optimally  achieve  an  incapaci¬ 
tating  probability  of  0.7  over  an  area  of  about  7000  square 
feet;  if  armed  with  twenty  FAE  charges,  each  of  half  the 
BLU-73  fuel  capacity,  the  same  incapitation  could  cover 
almost  8000  square  feet. 

FIGURE  A-12 

FUEL  AIR  EXPLOSIVE  EFFECTS 
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A  general  purpose  bomb  or  unitary  warhead  in  the 
250  pound  class  will  produce  spalling  on  the  inside  of  a 
5'  concrete  slab;  it  will  blow  through  almost  4'  of  concrete. 

A  500  pound  bomb  would  spall  a  6^'  slab  and  blow  through 
4 *5  *  of  concrete.  Building  damage  radius  for  light  industrial 
concrete  weight  bearing  walls  would  be  about  75'  to  100' 
(extensive  repair  criteria)  for  250  to  500  pound  bombs  or 
warheads.  The  990  pound  unitary  high  explosive  warhead 
(modified  BULLPUP  B)  might  have  a  damage  radius  approaching 
200  feet  for  light,  unarmored  structures  (e.g.,  electronics 
shelters) .  Limited  radii  of  effects  for  unitary  and  FAE  war¬ 
heads  suggest  restricting  procurement  to  cluster  munitions. 

Cluster  bomblets,  of  the  type  noted  in  Table  A-6, 
packaged  into  cruise  missile  munitions  payloads  could  eventually 
cost  a  few  thousand  dollars  each;  FAE  warheads  might  cost  about 
$2000  each.1**  Unitary  warheads  are  proba  ly  producable  for 
$1500-2000,  while  nuclear  warhead  cost  estimates  (noted 
previously)  range  from  $500,000  to  $1  million  for  each  warhead.-*-7 
Total  cruise  missile  procurement  costs  are  in  the  neighborhood 
of  $1  million  per  copy  for  large  quantity  production  runs,  less 
warhead . 

Range  Implications 

The  choice  of  arming  implied  above  must  recognize  the 

tradeoff  of  payload  for  fuel.  Comparison  of  two  variants  is 

1 8 

shown  in  Table  A-8. 
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TABLE  A- 8 


CRUISE  MISSILE  WEIGHTS  (LB) 

Payload 

Guidance  Set 
Warhead 

Common  Hardware 

Air  Frame 
Booster 
Engine 

Subtotal  (Without  Fuel) 

Total  Weight 

Fuel  Weight 

Resultant  Range  (Km)c 

Low  All  The  Way 
High  Approach,  Low 
Attack 

aTERCOM 

bTERCOM  and  SMAC 
cFigure  B-l  p.  129,  shows  the  rang  -payload  tradeoff. 

^Calculated  (Fuel  ratio  times  nuclear  armed  missile 


800 

800 

655 

655 

130 

130 

1955 

2795 

3180 

3180 

1225 

385 

2000 

630d 

3000 

940d 

Other  range  tradeoffs  include  fuel  type,  as  noted 
previously,  attack  profile,  and  cruise  speed.  Highly 


improved  hydrocarbon  fuels  (e.g.,  JP-9)  produce  20%  increases 

in  range  compared  with  standard  commercial  fuels  (e.g.,  JP-4 

or  -5);  even  more  exotic  boron-hydride  fuels  (e.g.,  Shelldyne 

H)  allow  40-50%  increases  in  range. 

Range-speed  tradeoffs  vary  in  the  neighborhood  of 

+  10%  per  0.1  Mach,  with  higher  (still  subsonic)  speeds 

burning  fuel  disproportionately  more  rapidly  and,  therefore, 

running  out  sooner.  If  the  cruise  speed  is  taken  as  Mach 
19 

0.7,  increasing  cruise  speed  to  Mach  0.8  could  decrease 
range  about  12%,  while  slowing  to  Mach  0.6  could  increase 
range  about  9%. 

Attack  profile  is  a  simpler  method  of  trading  off 

range.  If  the  first  half  of  the  "stretched"  range  is  (more 

efficiently)  flown  at  high  altitude,  the  remaining  half  at 

tree  top  level,  overall  range  can  bo  increased  50%  compared 

2  0 

with  a  low  all  the  way  profile. 


Summary 

The  Tomahawk  cruise  missile  is  a  versatile  weapon 
system,  with  options  for  long  or  short  range;  highly  effective 
conventional  or  nuclear  warheads;  and  ground,  surface,  or 
submarine  launch  platforms.  By  taking  advantage  of  evolving 
technologies,  it  has  small  physical  size  and  radar  cross  section, 
high  subsonic  speed,  low  altitude  terrain  avoidance  flight 
path,  and  high  accuracy. 
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APPENDIX  B 

ARMS  CONTROL  ASPECTS 
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DETENTE  AND  ARMS  CONTROL 


This  proof  of  mutual  confidence  and  per¬ 
fect  conformity  in  political  views  would  leave 
much  to  be  desired  if  it  was  not  followed  by  a 
more  effective  and  a  more  general  measure... 
this  convincing  and  decisive  measure  would  have 
to  consist  in  a  simultaneous  reduction  of  the 
armed  forces  of  every  kind... our  united  efforts 
will  succeed,  I  hope,  in  effecting  jointly... 
the  reduction  of  the  armed  forces  of  every  kind, 
the  maintenance  of  which  on  a  war  footing 
weakens  the  credit  of  the  existing  treaties  ^ 
and  cannot  but  be  burdensome  to  all  nations. 


This  early  Russian  arms  control  initiative,  stressing 
cooperation  in  the  face  of  competition,  sought  to  ease  defense 
expenses  by  reducing  potential  external  threats.  Similar  moti¬ 
vations  for  disarmament  or  limitation  of  forces  and  weapons  have 
continued  to  the  present.  As  weapons  have  become  technologically 
more  advanced,  arms  control  measures  are  increasingly  more 
detailed.  Newer  systems,  such  as  submarines  and  aircraft  de¬ 
livered  ordnance,  developed  in  the  late  nineteenth  century, 

2 

were  generally  addressed  prior  to  their  deployment. 

Past  and  present  arms  control  proposals  have  often 
generated  emotional  debates  and  compromises  in  varying  degrees; 
however,  the  intensity  of  recent  arms  limitation  debates  exceeds 
all  past  performances.  Additonally,  as  weapon  technology  has 
become  more  complex,  the  debates  have  become  primarily  technical, 
often  glossing  over  critical  strategic  political  aspects. 
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A  recent  collection  of  more  philosophical  views,  contained  in 
the  Winter  1979  Washington  Quarterly  as  "The  Great  SALT  Debate," 
deals  with  a  broader  range  of  policy  issues,  many  of  which  had 
previously  received  disproportionately  slight  attention.  The 
following  focus  on  primarily  technical  aspects  attempts  to  avoid 
such  topics  as  the  arms  race,  stability,or  equity,  all  of  which 
are  strategically  vital,  but  broader  than  topics  specifically 
addressing  cruise  missile  aspects. 

Current  arms  control  activities  include  the  Strategic 
Arms  Limitation  Talks  (SALT)  and  negotiations  on  the  Mutual  Re¬ 
duction  of  Forces  and  Armaments  and  Associated  Measures  in  Cen¬ 
tral  Europe,  more  commonly  referred  to  as  Mutual  and  Balanced 
Force  Reductions  (MBFR) .  SALT  II  is  based  on  the  Vladivostok 
agreement  for  initial  limits  (e.g.,  2,400  total  strategic  nu¬ 
clear  delivery  vehicles,  SNDVs,  and  1,320  SNDVs  with  mul¬ 
tiple  independently  targetable  reentry  vehicles  ,  MIRVs). 

The  reestablishment  of  equal  numerical  limits  below  the  Vladivostok 
levels,  counting  rules,  verification  aspects,  future  testing,  and 
associated  measures  have  evolved  through  extensive  and  difficult 
negotiations  between  U.S.  and  Soviet  officials.  Critical  issues 
concerning  "essential  equivalence",  strategic  stability,  quanti¬ 
tative  limits  with  few  qualitative  controls,  hedging,  verifica¬ 
tion,  and  allied  implications  have  resulted  in  widespread  publi¬ 
cation  of  details  of  the  proposed  treaty,  an  accompanying  tempo¬ 
rary  protocol,  and  a  follow-on  statement  of  principles  which  would 
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lead  toward  further  strategic  arms  negotiations.  Resolution 
of  some  U.S.  and  Soviet  differences  is  indicated  in  the  open 
1 iterature--f or  example,  the  overall  SNDV  quantitative  level 
( 2 , 160/2 , 250) 3  and  the  effective  date  to  achieve  that  level 
(31  Dec  1980/mid  1982) 4 ,  representing  US/Soviet  preference 
respectively,  have  apparently  been  resolved  at  2,250  SNDV's 
in  1981.^  Other  numerical  details  can  be  viewed  chronologi¬ 
cally  to  gain  deeper  insights  into  the  negotiating  process.6 
The  probable  terms  include  a  Treaty  (to  expire  31  Dec  1985) ,  a 
Protocol  (to  expire  on  December  31,  1981),  and  a  Statement  of 
Principles  with  the  following  major  provisions: 

SALT  II  Treaty: 

Initial  limit  of  2,4000  SNDV  launchers,  de¬ 
creasing  to  2,250  by  1982. 

Limit  of  1,320  MIRVed  SNDV  launchers  (ballistic 
missile  plus  air-launched  cruise  missile  carrying  bombers) . 

Ceiling  of  1,200  MIRVed  ICPM  plus  SLBM  launch 
ers,  with  subceilings  of  820  ICBM  launchers  and,  for  the 
Soviets  only,  308  operational  (and  18  tests  excluded)  launchers 
for  modern  large  ICBMs  (ss-18)  . 

Cruise  missiles  with  ranges  in  excess  of  600 
kilometers  will  be  limited  to  deployment  on  heavy  bombers 
(U.S.  B- 52/CMC  and  Soviet  BEAR/BISON)  having  externally  observa¬ 
ble  differences  from  similar  bombers  not  carrying  cruise  missiles. 

Provisions  concerning  possible  future  cruise 
missile  carriers,  ICBM  throwweight  and  launchers,  non-circum¬ 
vention,  verification,  and  accouting. 
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Protocol : 


No  deployment  of  mobile  ICBM  launchers  and  no 
testing  of  ICBMs  from  such  (test)  launchers. 

No  flight  test  or  deployment  of  new  ICBMs  or 
SLBMs  (one  exception  of  each  per  side) ,  with  new  being  defined 
as  more  than  5%  larger  or  smaller  than  the  missile  to  be  re¬ 
placed.  Modernized  replacement  missiles  within  the  size  limits 
are  not  constrained. 

No  flight  testing  or  deployment  of  air  launched 
ballistic  missiles  with  ranges  exceeding  600km. 

No  deployment  of  SLCM  or  GLCM  with  ranges  exceed¬ 
ing  600  km,  but  development  and  testing  are  allowed. 

No  increase  in  the  number  of  reentry  vehicles  per 

missile  above  the  number  previously  tested  on  that  missile  type. 

Statement  of  Principles: 

Attempt  further  reductions  and  qualitative  limits 
in  strategic  weapons  systems. 

Address  U.S.  and  Soviet  "gray  area",  peripheral 
attack,  and  forward-based  systems. 

Maintain  and  enhance  survivability  of  SALT  II 
permitted  systems  to  strengthen  strategic  stability. 

The  agreement  to  equ  L  limits  is  significant,  given 
the  asymmetries  in  national  policy,  defense  strategy,  and  other 
basic  factors  (e.g.,  all  ices,  geography).  Whether  SALT  II 
achieves  its  basic  purposes  in  the  most  effective  or  equitable 
terms,  some  degree  of  restraint  has  been  introduced.  The  ensuing 
debates,  together  with  shifted  priorities  toward  allowed  quali¬ 
tative  improvements,  point  toward  the  views  of  diverse  organiza¬ 
tions  and  individuals--opponents  include  hard  line  hawks (who 
would  prefer  higher  ceilings  and  increased  budgets)  and  avid  arms 
controllers  (who  believe  that  the  agreed  ceilings  are  too  high) . 


proponents  similarly  range  from  those  supporting  any  reduction 

to  those  who  believe  that  "adequately"  high  levels  are  preserved. 

The  resultant  debate,  while  accepting  both  the  process  and  the 

equal  limits  as  beneficial,  involves  narrow  technical  issues  and 

broader  policy  concerns  across  normal  "party  lines." 

Cruise  Missile  Implications  in  SALT  II. 

"There  are  those  within  the  U.S.  government,  as  well 

as  in  the  broader  academic  defense  community,  who  see  the  U.S. 

8 

cruise  missile  as  the  nemesis  of  arms  control." 
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Specific  cruise  missile  issues  in  SALT  II  included: 

Are  cruise  missiles  "strategic"?  Since  SALT  II 
grew  from  the  Vladivostok  accords  the  U.S.  initially  argued 
that  only  air  launched  ballistic  missiles  should  be  considered; 
the  Soviets  held  to  the  view  that  long-range  ALCM's  (and  other 
cruise  missiles  in  general)  should  be  addressed.  All  cruise 
missiles  have  been  included  in  some  manner. 

BACKFIRE .  The  U.S.  reconsidered  the  above  view  in 
an  attempt  to  include  BACKFIRE  in  SALT  II;  the  U.S.  offered  to 
allow  250-275  BACKFIRE  bombers  as  counted  against  a  U.S.  force  of 
250  total  long  range  SLCMs  on  25  surface  ships,  each  with  10  SLCMs. 
The  Soviets  viewed  BACKFIRE  as  a  non-strategic ,  theater  oriented 
weapon  system,  but  eventually  agreed  to  draft  a  concession  state¬ 
ment  (outside  the  treaty  and  protocol)  concerning  production  (no 
more  than  30  per  year),  deployment,  and  refueling  constraints. 
Backfire  does  not  count  against  the  SALT  ceiling  on  SNDvs;  nor 
was  a  set  of  250  SLCMs  permitted  for  the  U.S.. 

ALCM  Loading.  After  the  U.S.  had  agreed  to  in¬ 
clude  ALCM,  counting  against  the  ceilings  became  critical;  should 
one  ALCM  count  as  heavily  as  one  ICBM?  For  comparability,  it 
was  agreed  in  principle  to  treat  ALCM's  as  MIRV  warheads--the 
launcher  counts  as  one,  regardless  of  the  loading  number  of  war¬ 
heads.  Initially,  the  U.S.  offered  to  count  heavy  bombers  loaded 
with  12-20  ALCMs  as  MIRVed  launchers,  while  the  Soviets  proposed 
that  ion  m  linin'  ALCM*  would  bo  the  loading  to  count.  The  U.S. 
shifted  from  12-20  to  40-60,  after  an  unsuccessful  attempt  at  no 

upper  limit  to  allow  for  future  wide  bodied  cruise  missile  car¬ 
riers.  This  was  countered  by  a  Soviet  proposal  to  allow  20  per 
q 

aircraft . 
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Bargaining  to  a  25  (Soviet ) versus  35  (US)  ALCM  loading  also 
addressed  the  manner  of  counting,  with  each  and  every  aircraft 
equally  limited  versus  an  "average"  approach.  The  average  of 
28  ALCMs  per  aircraft  would  be  counted  as  the  total  ALCM's 
divided  by  the  total  aircraft  with  functionally  related,  exter¬ 
nally  observable  differences  from  non-cruise  missile  carriers 
of  the  same  air-frame  type?-® 

Range .  The  U.S.  initially  proposed  to  include  only 
those  cruise  missiles  with  ranges  in  excess  of  1500  nm.  The 
Soviets  sought  to  allow  any  number  of  short-range  (less  than  1000 
miles)  and  ban  longer-range  cruise  missiles.  The  Treaty  re¬ 
stricts  long-range  (greater  than  600  km) ,  but  no  upper  range 
limitH)  cruise  missiles  to  deployment  on  aircraft  counted  as 
heavy  bombers  and  as  MIRVs.  The  protocol  allows  development 
and  testing,  but  not  deployment,  of  long-range  ground  and 
sea  launched  variants;  shorter  range  cruise  missiles  are  ex¬ 
cluded  and  therefore  allowed.  Now  that  the  dividing  line  is  set 
at  600km,  the  follow-on  issue  concerns  how  to  measure  that 

range--launcher  to  target  distance,  allowing  zigzag  (US)  versus 

12 

actual  flight  path  (Soviet)  distance.  It  appears  that  the 
latter  will  apply,  effectively  shortening  allowed  range.  Broader 
cruise  missile  issues  concern  the  political  impacts  of  banning 
technology  transfer  as  a  non-circumvention  measure.^  the  equity 
of  the  600km  range  limits,  exclusion  of  quid  pro  quo  or  reci¬ 
procal  systems,  the  potential  for  the  "non- temporary"  pro¬ 
tocol,  verification,  and  conventional  versus  nuclear  arming. 
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Allied  concerns  that  bilateral  negotiations  will  pre¬ 
clude  exploitation  of  cruise  missile  deployments  in  support  of 
Europe  include  specific  anxieties  that  neither  hardware  nor  blue¬ 
prints  will  be  forthcoming  under  provisions  of  non-circumvention. 
Until  specific  technical  wording  is  available  for  review,  the 
NATO  allies  must  be  reassured  with  general  supportive  statements 
by  the  U.S.  officials.  For  example,  Rep.  Bob  Carr  (D-Michigan) 
noted  that  the  allies  haven't  objected  to  the  range  limits  on 
GLCMs  and  SLCMs ,  that  there  are  NATO  options  (e.g.,  strategic 
and  short  range  ALCM) ,  and  that  there  is  "little  problem  in  pro¬ 
viding  NATO  nations  with  cruise  missiles  or  the  associated  tech¬ 
nology.  " ^He  argued  that  the  U.S.  shouldn't  be  concerned  about 
the  risk  to  the  Soviets  that  short  range  cruise  missiles  could 
be  modified  to  extend  their  range.  The  House  panel  of  which 
Rep.  Carr  was  a  member  stressed,  in  a  majority  opinion,  vague 
non-circumvention  language  in  the  treaty  and  serious  Soviet  ob¬ 
jections  to  transfer.'*'5  The  vague  language,  which  increases  the 
risk  of  future  Soviet  charges  of  U.S.  violation  should  transfer 
occur,  could  "alleviate"  allied  fears  if  interpreted  as  to  allow 
transfer. ^  For  clarification,  the  U.S.  could  formally  announce 
its  intent  to  transfer  prior  to  signing  the  treaty. 

The  limitation  restraining  GLCM  and  SI.CM  to 
600  KM  ranges  bears  examination.  Aside  from  the  range  definition 
issue  (launcher  to  target  versus  flight  path),  the  asymmetries 
of  target  coverage  and  existing  systems  should  be  considered. 


If  deployed  at  sea  and  launched  from  as  far  as  the  100-200  fathom 
line,  U.S.  SLCM  with  a  less  than  600km  range  could  hold  about  15%  of 


the  Soviet  population  at  risk — similar  Soviet  systems  could  tar- 
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get  all  major  European  cities  and  69%  of  the  U.S.  population. 
This  potential  coverage  fails  to  note  that  the  U.S.  has  no  such 
deployed  system:  the  Soviets  have  several  thousand  in  types 
such  as  those  shown  in  Table  B-l. 

TABLE  B-l 


SOME  SOVIET  CRUISE  MISSILES 
DESIGNATION  RANGE 


Air  Launched  * 


AS-1 

Kennel*  * 

90-150 

KM 

AS-2 

Kipper 

100-210 

KM 

AS-3 

Kangaroo 

185-650 

KM 

AS-4 

Kitchen 

300-800 

KM 

AS -5 

Kelt 

160-320 

KM 

AS-6 

Kingf ish 

220-700 

KM 

AS-7 

Kerry 

7 

Sea  Launched  * 

SS-N-2 

Styx** 

Short  range 

SS-N-3 

Shaddock** 

240-720  KM 

SS-N-7 

50-  60  KM 

SS-N-9 

Siren 

110-275  KM 

SS-N-12 

600-750  KM 

*  For  ranges  beyond  the  radar  horizon  (300  KM  for  a  Badger  or  Backfire  at 
35,000  feet  and  70  KM  for  a  ship),  some  over  the  txirizon  targeting  and 
midcourse  guidance  are  required. 

**  Also  seen  in  possible  ground  launched  variants. 
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The  range  estimates  shown  above  were  developed  indepen¬ 
dent  of  the  cruise  missile  protocol  range  limit,  implying  that 
Soviet  cruise  missiles  are  in  the  50-600  KM  class  and  therefore 

permitted.  On  the  other  hand,  reports  of  recent  Soviet  tests  of 

1 8 

a  long  range  (646-750  NM)  ALCM  might  cause  Soviet  cruise  mis¬ 
siles  and  the  previously  excluded  BACKFIRE  bomber  to  be  recon¬ 
sidered.  A  possible  Soviet  counterargument  could  excuse  the 
tests  since  U.S.  cruise  missile  tests  from  A-6  aircraft  have 
been  excluded;  test  bed  aircraft  don't  count.  Including  U.S. 
cruise  missiles  in  SALT  while  relying  on  unilateral  Soviet 
assurances  concerning  Backfire  reflects,  at  best,  an  unusual 
negotiations  procedure.  Exclusion  of  certain  Soviet  peripheral 
attack  systems  (although  cruise  missiles  have  been  included 
as  noted  above)  is  cited  by  many  defense  analysts  as  a  particu¬ 
lar  criticism  of  SALT  II.  Cruise  missiles,  as  the  U.S.  quid , 
could  have  been  addressed  in  the  context  of  new  ICBM's, 
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19 

the  BACKFIRE,  and  SS-20,  the  Soviet  quo.  Failure  to  ad¬ 
dress  reciprocal  Soviet  limits  for  cruise  missile  constraints 

primarily  affecting  the  U.S.  has  made  the  SALT  II  treaty  and 

20 

protocol  "even  more  controversial." 

SALT  proponents  accurately  note  that,  in  addition  to 
imposing  equal  limits  on  U.S.  and  Soviet  cruise  missiles  in  the 
treaty,  the  protocol  restricting  deployment  of  cruise  missiles 
having  range  capabilities  over  600  KM  is  temporary,  in  fact, 
expiring  before  the  U.S.  plans  to  deploy  such  systems.  The 
Soviets  have  unilaterally  declared  that  the  protocol  is  not 
open  to  negotiation  after  1982,  a  promise  of  permanence.  Simi¬ 
lar  views  stress  the  likelihood  of  continued  constraint  of 
U.S.  cruise  missile  programs  through  SALT  II  Treaty  words  al¬ 
lowing  ALCM  only,  inertia,  or  SALT  III. 

The  protocol  is  obviously  much  more  con¬ 
tentious:  first,  the  United  states  is  moving 
in  the  direction  of  a  ban  on  SLCMs  and  Ground- 
Launched  Cruise  Missiles  (GLCMs ) ;  an  often 
heard  charge  against  the  protocol  is  that  it 
will  not  expire;  certainly  the  Soviet  position 
will  be  to  press  for  a  continuation  of  the  SLCM 
and  GLCM  restrictions...  21 

...it  is  always  difficult  politically  for 
the  United  States  to  end  a  deployment  moratorium 
...the  protocol  does  set  a  precedent  for  U.S. 
acceptance  of  continuing  limits  on  cruise 
missiles. . .  22 


...Once  something  is  agreed  at  «-he  highest 
level  by  both  sides,  they  [the  Soviet  side]  act 
on  the  presumption  it  will  continue  indefinitely, 
unless  payments  greater  than  the  cost  of  giving 
up  the  provision  are  made  to  them  elsewhere.  23 
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If  the  Protocol  will  expire  by  1982  as  designed,  sev¬ 
eral  cruise  missile  issues  become  "unagreed"  or  undefined  at 
that  time.  Notwithstanding  the  continued  Treaty  terms  on  ALCM, 
non-circumvention  (through  transfer),  long-range  capabilities, 
type  of  arming,  and  allowable  quantities  become  GLCM  and  SLCM 
topics  of  renewed  concern.  Even  should  the  United  States 
believe  that  transfer  of  ALCM  hardware  or  technology  would 
violate  the  non-circumvention  clause  in  the  Treaty,  GLCM  and 
SLCM  transfer  could  be  interpreted  as  acceptable,  since  neither 
is  addressed  in  the  Treaty.  Even  though  the  Treaty  limits 
only  the  long  range  ALCM  (actually  the  carrier) ,  long  range 
GLCM  or  SLCM  might  not  be  deployable  due  to  Treaty  language 

restricting  long  range  cruise  missiles  to  deployment  only  on 

* 

"heavy  bombers."  A  similar  poorly  defined  gap  in  1982  would 
concern  arming--nuclear  or  conventional — covered  now  only  in 
the  Protocol.  Lastly,  it  is  inconceivable  that  long-range 
GLCM  or  SLCM  would  be  banned  from  deployment  one  day  prior  to 
protocol  expiration,  then  quantitatively  unrestricted  the  day 
after  expiration--pressures  to  continue  some  form  of  controls 
would  seem  to  be  highly  likely  on  both  the  Soviet  and  U.S. 
sides.  If  the  Protocol  is  extended,  as  the  Soviet  declaration 
suggests  at  this  time,  deployment  of  long  range  GLCM  and  SLCM 
would  be  banned  until  the  Treaty  expiration  date  in  1985. 

*  Protocol  language  may  allow  long-range  GLCM  and  SLCM  by 
1982. 
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Perhaps  the  biggest  hurdle  in  SALT  is  that  of  verifi¬ 
cation.  Decreased  U-2  and  SR-71  coverage24  and  closure  of 

2  5 

seven  monitoring  stations  in  Iran  degrade  overall  national 
technical  means  of  verfying  Soviet  compliance  with  SALT  II  terms. 
This  may  create  incentives  for  readdressing  on-site  inspection, 
telemetry  encryption,  and  "guarantees."  In  the  case  of  cruise 
missile  constraints,  some  particular  verification  issues  in¬ 
clude  range  determination,  adaptable  launch  platforms  (e.g.,  A-6 
for  ALCM) ,  definition  of  arming,  and  transfer. 

Inherent  cruise  missile  range  capability  is  not  readily 
discernible  from  external  appearance;  a  600  kilometer  cruise 
missile  looks  just  like  a  3,000  kilometer  cruise  missile.  For 
a  cruise  missile  designed  to  carry  about  1,600  pounds  (including 
guidance  system,  warhead,  and  fuel),  range-payload  tradeoffs  are 
shown  in  Figure  B-l.  For  the  two  variants  noted,  the  tactical 
cruise  missile,  with  a  210-pound  guidance  system  and  a  1000-lb.  con¬ 
ventional  warhead,  could  have  range  capabilities  of  630  to  950 
kilometers;  the  strategic  version,  with  a  100-pound  guidance 

system  and  a  270-pound  nuclear  warhead,  could  travel  2,000-3,000 
2  6 

kilometers.  Inability  to  verify  how  far  the  tactical  variant 
can 1 1  go  would  be  complicated  by  European  basing. 

ALCMs  on  heavy  bombers,  allowed  within  the  treaty  con¬ 
straints  previously  noted,  are  adaptable  for  carriage  on  other 


aircraft  on  short  notice.  It  would  be  incredulous  to  require, 
in  advance  of  such  a  treaty  break  out,  that  other  aircraft  with 
hard  points  or  weapons  pylons  (e.g.,  P-111,  A-6)  should  be 
counted  as  heavy  bombers.  (Since  cruise  missiles  have  been 
flight  tested  from  A-6  aircraft,  a  test-bed  exclusion  has  been 
acknowledged.)  The  United  States  could  argue  that  current  terms 
do  not  prohibit  smaller  strike  aircraft  from  carrying  a  cruise 
missile  of  indeterminate  (short)  range,  further  complicating  the 
issue.  In  addition,  distinguishing  strategic  ALCM  from  tactical 
sea-launched  or  ground-launched  variants  may  be  impossible. 
Procurement  of  many  reserve  and  test  missiles  would  complicate 
this  count. 

Although  SALT  II  deals  with  strategic  nuclear  launch 
vehicles,  the  protocol  prohibition  against  deploying  long-range 
"armed"  cruise  missiles  implies  a  need  for  on-scene  inspection 
to  guarantee  conventional  high  explosive  arming  or  a  broadening 
of  terms  to  include  conventional  high  explosive  armed  missiles 
in  the  protocol.  Coupled  with  unverifiable  range  limits,  U.S. 
testing  and  deployment  of  short-range,  high  explosive  antiship 
or  land  attack  cruise  missiles  might  be  objected  to  by  the  Soviets 
as  attempts  to  subvert  the  limits  for  longer  range  nuclear  armed 
missiles. 

Transfer  of  technology  or  significant  components  pro¬ 
bably  lacks  definition  sufficiently  precise  to  satisfy  Soviet 
xenophobic  objections,  particularly  if  the  United  States  should 
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desire  to  share  with  our  historic  "special  partner",  the  United 
Kingdom.  Previous  agreements  to  share  critical  design  information 
with  the  United  Kingdom  might  be  conceived  by  the  United  States 
to  allow  transfer  of  nuclear  cruise  missile  technology,  which 
might  not  be  detected  as  "hard  fact"  by  the  Soviet  in  any  event. 
Implementation  of  NATO  Allied  Programs  of  Cooperation  (POC)  for 
cruise  missiles,  with  U.S.  nuclear  custodians  and  allied  firing 
crews,  could  be  construed  as  no  transfer  (U.S.  custodians  retain 
ownership)  or  as  total  transfer  of  missile  technology  and  hard¬ 
ware.  If  implemented,  administrative  (ownership)  constraints 
would  be  difficult  to  verify.  If  the  weapon  system,  less  war¬ 
head,  were  provided  under  previously  existing  POC  procedures, 
subsequent  equipment  modification  to  increase  range  probably 
would  be  undetectable,  complicating  the  issue. 

Verification  constitutes  a  central  topic  in  most 
articles  and  books  concerning  SALT.  In  addition,  many  Senators 

cite  the  need  to  ensure  adequate  verification  as  a  prerequisite 

2  7 

to  their  vote  for  ratification  of  the  treaty.  Similar,  often 

more  technical,  concerns  by  defense  analysts  over  the  last  few 

2  8 

years  have  fueled  the  verification  debate. 

Cruise  Missile  Implications  in  MBFR 

The  forward  based  systems  (FBS)  implications  of  theater 
based  cruise  missiles,  together  with  their  unverifiable  non- 
strategic  range,  could  present  serious  problems.  The  Soviets 
earlier  demanded  that  FBS  be  addressed  in  SALT,  with  clear  linkage 


to  Mutual  and  Balanced  Force  Reductions  (MBFR) .  U.S.  pressure 

to  drop  the  U.S.  and  Allied  FBS  as  a  SALT  issue  was  rationalized 

by  U.S.  offers  to  reduce  certain  theater  nuclear  forces  under 

Option  III  of  MBFR.  The  11  participating  nations  (Belgium, 

Netherlands,  Luxemburg,  Canada,  West  Germany,  United  Kingdom, 

United  States,  Soviet  Union,  Czechoslovakia,  East  Germany,  and 

Poland)  are  seeking  to  create  a  more  stable  military  balance  in 

Europe  at  lower  force  levels  and  costs,  while  maintaining  "un- 

2  9 

diminished  security."  In  November  1973,  the  U.S.  proposed 
asymmetrical  reductions  in  two  phases  of  29,000  U.S.  and  68,000 
Soviet  troops  and  totals  of  70,000  NATO  and  130,000  Warsaw  Pact 
troops  to  arrive  at  a  common  ceiling.  As  a  "sweetener",  the  U.S. 
offered  the  so-called  Option  III  in  December  1975  to  withdraw 
1,000  nuclear  warheads,  54  F-4  aircraft,  and  36  Pershing  launch¬ 
ers  if  the  Soviets  would  withdraw  1,700  tanks  (troop  cuts  would 
be  as  above).  More  recent  offers  by  negotiators  (e.g.,  1,500  vice 
1,700  tanks,  24,000  US/35,000  Soviet  troops,  and  acceptance  of 
ceilings)  are  still  at  some  distance  from  agreeable  compromises. 

The  Warsaw  Pact  offer  to  reduce  105,000  troops  and  NATO 
insistence  on  250,000  each  proposed  to  arrive  at  a  700,000  man 
ground  force  level,  showing  data  disagreements.^^  The  FBS  issue,, 
dropped  from  SALT  in  1971  and  formally  reopened  in  MBFR  in  1975, 
focuses  on  Option  III  to  reduce  nuclear  launcher  levels.  Sub¬ 
sequent  addition  of  more  strike  aircraft  into  the  United  Kingdom 
and  discussion  of  increasing  Pershing  missile  range  capabilities 


132 


Most  likely 


has  undoubted] y  heightened  Soviet  concern, 
the  proposed  introduction  of  cruise  missiles  into  the  European 
theater  woul  be  subject  to  serious  Soviet  objections. 

"The  ground-  and  sea-laun  ied  cruise  missiles  and 
enhanced  radiation  warheads  will  no  doubt  prove  to  be  issues 

3 1 

IBF^  .  " 

Further,  if  an  agrced-to  MBFR  Option  III  implies  a  missile  launch¬ 
er  ceiling  in  the  NATO  Guidelines  Area,  introduction  of  SALT  II- 
allowable  cruise  missile  launchers  could  be  interpreted  as  U.S. 
unilateral  abrogation  of  both  agreements. 

A  countervailing  view  holds  that  Soviet  refusals  to 
include  Si-20  (or  SS-4  and  5)  ballistic  missiks  or  Backfire 
bombers  in  either  SALT  or  MBFR  should  be  met  with  NATO  counter¬ 
balancing  systems,  including  theater  based  cruise  missiles,  ex¬ 
tended  range  Pershing,  and  more  forward  based  " 1 ong-legged"  air¬ 
craft.  SALT  is  "strategic"  and  MBRF  is  restricted  to  the 
NATO  Guidelines  Area;  both  omit  theater  support  or  gray  area  systems 
(e.g.,  British  and  French  SLBM,  IRBM,  bombers;  U.S.  F-lll  in 
United  Kingdom;  Backfire;  SS-20;  carrier-based  A-6 ,  A-7 ;  long- 
range  Soviet  Naval  Aviation) . 


Future  Arms  Negotiations 


...the  Soviets  are  likely  to  agree  to  negotiate  on 
Euro-strategic  forces  in  SALT  III  as  the  three-year 
protocol  limiting  deployment  of  long-range  ground- 
based  and  sea-based  cruise  m)  siles  near  expiration. 


The  potential  for  SALT  III,  MBFR  follow-on,  or  new 

gray  area/FBS  negotiations  hinges  on  the  success  or  failure  of 

SALT  II  and  MBFR.  With  MBFR  apparently  snarled  in  data  dis- 

oarities  and  multilateral  disagreements,  SALT  II  ratification 

bears  assessment.  At  this  point,  with  serious  debate  over 

details  of  the  test,  SALT  II  could  fail  for  two  reasons — the 

Senate  could  refuse  to  ratify  or  the  President  could  delay  ot' 

withhold  submission  of  the  negotiated  treaty  for  fear  of  Senate 
3  3 

rejection.  Increased  sales  pressure  by  the  Administration, 
heightened  debate  in  the  press,  recent  world  and  domestic  de¬ 
velopments,  and  well  advertised  Sentorial  interest  in  broad  and 
critical  issues  indicate  a  high  degree  of  likelihood  that  SALT  II 
will  not  be  ratifiable.  Rough  counts  of  probable  Senate  votes 
suggest  an  unsuccessful  outcome  for  SALT  II.  Perhaps  the 
strongest  confirmation  of  this  assessment  is  the  President's 
determination  to  secure  a  congressional  majority  vote  of  approval, 
if  the  Senate  refuses  to  ratify,  or  to  observe  the  terms  of  a 
SALT  agreement  on  his  own  authority,  if  a  majority  vote  is  not 
acheivable . 

If  the  SALT  treaty  is  not  ratified  and  the 
Soviet  Union  does  exercise  restraint,  then  we 
would  be  willing  to  match  that  restraint  to 
the  extent  that  it  is  verifiable.  35 

SALT  II  ratification  or  unilateral  Executive  action 

could  lead  to  future,  continued  cruise  missile  constraints  (as 

well  as  triggering  a  constitutional  debate  if  ratification  is 
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Bureau- 
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unsuccessful  and  the  President  acts  as  reported) . 
cratic  inertia  to  not  deploy  GLCM  or  SLCM,  extension  of  the 
"temporary"  protocol  as  SALT  IIS,  or  addressal  of  cruise  mis¬ 
siles  in  new  negotiations  might  suggest  revised  plans  to  ex¬ 
ploit  the  potential  of  cruise  missiles  with  ranges  less  than 
600  KM.  On  the  other  hand,  viewing  the  significant  military 
power  potential  cruise  missiles  offer  in  support  of  military 
strategy  and  national  policy,  it  is  not  yet  too  late  to  press 
for  longer  range  GLCM  and  SLCM  program  guarantees  to  provide  both 
with  deployment  plans  consistent  with  SALT  II. 

If  SALT  II  is  ratified,  or  the  protocol  terms  are 
approved  in  some  manner,  the  expiration  of  deployment  limits 
should  be  guaranteed,  with  coordinated  GLCM/SLCM  program  mile¬ 
stones  established  to  provide  enhanced  theater  capabilities  to 
meet  U.S.  and  NATO  policy  needs.  Prior  to  considering  constraints 
on  cruise  missiles  in  follow-on  arms  control  negotiations,  ex¬ 
plicit  approval  of  tolerable  terms  should  be  secured  from  NATO 
allies. 

To  foreclose  the  development  and  deployment  of  this  low 
cost  "equalizer"  either  voluntarily  or  by  formal  treaty 
would  be  egregious  folly.  The  task  confronting  the 
United  States,  therefore,  is  to  make  effective  use  of  its 
technological  assets,  existing  and  potential,  in  the 
structuring  of  a  military  balance  adequate  to  the  needs 
of  the  United  States  and  others  whose  security  will  be 
dependent  on  U.S.  capabilities  in  the  1980s.  For  this 
purpose  the  cruise  missile  represents  a  weapons  techno¬ 
logy  that  should  be  regarded  not  as  a  "bargaining  chip," 
but  rather  as  a  defense  bargain  available  to  the  United 
States  at  a  critically  important  time  in  its  strategic- 
military  relationship  with  the  Soviet  Union.  37 
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CRUISE  MISSILE  SURVIVABILITY 
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Survivability 

A  prerequisite  to  the  examination  of  cruise  missiles, 
or  of  any  other  weapon  system,  must  include  some  assessment 
of  the  likelihood  of  the  weapons  arriving  at  an  appropriate 
target  despite  enemy  attempts  to  preclude  arrival.  Surviv¬ 
ability  prior  to  launch,  in  flight,  and  in  the  vicinity  of 
the  target  under  attack  should  provide  some  high  degree  of 
confidence  that  a  militarily  effective  warhead  can  be  delivered. 
Prelaunch  survivability  is  launch  platform  sensitive,  since 
threats  vary.  Mobility,  dispersion,  concealment,  hardening, 
and  active  defense  are  some  factors  which  need  to  be  judged 
in  light  of  enemy  acquisition,  targeting,  and  engagement  means. 
In  flight  survivability  must  weigh  system  reliability  and 
characteristics.  Terminal  defenses  present  the  last  sequential 
threat  to  a  penetrating  weapons  system. 

Pre  Launch  Survivability 

Pre  launch  survivability,  at  least  in  sufficient 
numbers  to  allow  eventual  effective  employment,  is  a  desirable 
characteristic  in  assessing  the  value  of  cruise  missiles. 
Hardening,  dispersal  (including  rearward  or  vertical  displace¬ 
ment)  ,  concealment,  defenses,  and  mobility  contribute  to 
survivability.  For  all  theater  nuclear  forces,  certain 
peacetime  considerations  tend  to  degrade  survivability  against 
pre-emptive  attack.  Safety,  security,  and  economy  have 
directly  influenced  the  peacetime  posture  and  location  of 
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nuclear  weapons  ashore  and  on  board  deployed  vessels. 

The  absolute  need  to  preclude  accidental  detonation,  capture, 
or  sabotage  has  inflicted  numerous  operational  constraints 
and  complex  regulatory  controls  on  military  forces  having 
custody  of  nuclear  weapons.  The  resultant  burden  in  providing 
more  people  and  enhanced  facilities  has  created  strong 
offsetting  economic  pressures  to  consolidate  or  limit  theater 
nuclear  storage  sites  or  weapons  carrying  vessels.  Opera¬ 
tionally,  this  can  result  in  increasing  the  bolt-out~of -the- 
blue  vulnerability  by  creating  fewer  (and  more  distinguishable) 
high  value  targets. 

Similarly,  conventional  munitions  storage  overseas  is 
receiving  increased  security  awareness.  Although  security 
improvements  are  not  as  extensive  as  for  nuclear  ammunition 
storage  sites,  increased  guard  forces,  security  alarms,  and 
lighting  tend  to  increase  the  target  visibility  of  conventional 
ammunition  bunkers. 

Peacetime  concerns,  pressing  for  consolidation  of 
nuclear  weapons  storaqe  for  security  reasons,  also  include 
desires  to  harden  those  sites  ashore.  Earth  covered  magazines 
of  reinforced  concrete  with  alarmed,  thick  steel  doors  provide 
some  security  from  intrusion  or  attack  in  peacetime,  as  well 
as  prividing  protection  from  conventional  high  explosive 
attacks  in  initial  phases  of  wartime.  Concealment  of  peacetime 
storage  sites  is  virtually  impossible,  with  security  require¬ 
ments  for  lighting,  fencing,  and  defensive  structures  producing 
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clear  signatures  identifying  the  sites.  Hardening,  with 
ineffective  concealment,  of  nuclear  and  conventional  sites 
might  decrease  the  likelihood  of  successful  conventional 
bombardment,  while  security  forces  can  defend  against  possible 
peacetime  terrorist  or  wartime  patrol  attacks.  Neither  are 
adequate  to  preclude  a  concerted  Warsaw  Pact,  preemptive 
attack  against  well  located  fixed  sites  in  an  essentially 
peacetime  posture.  Survivability  in  ashore  peacetime 
storage  configuration  cannot  economically  be  adequately 
provided  by  dispersal  or  mobility  due  to  safety  and  security 
concerns . 

Pre  launch  survivability  of  sea-based  nuclear  weapons 
and  forces  can  take  advantage  of  these  latter  factors  and, 
therefore  unalerted,  deployed  naval  weapons  systems  are 
less  vulnerable  to  preemptive  attack.  In  particular,  sub¬ 
marines  are  recognized  to  have  an  excellent  probability  of 
evading  detection  and  engagement,  while  surface  ships  can  be 
more  easily  located.  Both  surface  and  subsurface  forces  are 
less  vulnerable  than  fixed  land  storage  sites  in  a  peacetime 
posture.  Active  defenses  can  improve  the  survivability  of 
storage  sites  and  delivery  units,  afloat  or  ashore,  although 
high  confidence  defense  against  preemption  is  difficult,  if  not 
impossible.  Pre  launch  survivability  of  delivery  forces  in  garri¬ 
son  ashore  and  perhaps  aboard  forward  deployed  surface  vessles  is 
low  in  a  surprise  attack  scenario;  defense  against  a  bolt-out- 
of-the-blue  attack  could  imply  an  unaffordable  expense. 
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Once  alerted,  ground  based  theater  forces  can  improve 
the  pre  launch  survivability  of  launch  systems  and  nuclear  or 
conventional  warheads  by  dispersing  to  field  positions.  The 
pre  launch  vulnerability  of  a  ground  launched  cruise  missile 
force  should  then  "be  comparable  with  existing  field  artillery 
missile  systems."1  Since  the  GLCM  range  allows  for  land  basing 
well  to  the  rear,  system  survivability  is  probably  more  similar 
to  Pershing  (400  nm  range)  than  the  more  forward  deployed 
Lance.  Rapid  dispersion  in  anticipation  of  conflict,  camouflage 
in  field  positions,  and  frequent  relocation  should  allow  GLCM 
to  be  at  least  as  survivable  as  Pershing.  Considering  that 
GLCM  units  would  have  fewer  and  smaller  vehicles  per  location 
than  Pershing  forces,  with  many  GLCM  associated  vehicles  dis¬ 
playing  visual  characteristics  common  to  less  threatening  units, 
GLCM  pre  launch  survivability  should  exceed  that  of  any  current 
type  delivery  unit,  certainly  above  90%.  Alerted  surface  and 
submarine  SLCM  forces  would  not  display  any  marked  improvement 
in  pre  launch  survivability  over  peacetime  posture.  Once 
dispersed,  concealed,  and  in  a  random  relocation  mobile 
configuration,  GLCM  forces  might  be  slightly  more  survivable 
than  surface  based  SLCM  . 

Surface  ships  with  SLCM  would  be  more  survivable  in 
a  peacetime  posture,  since  dispersal  and  mobility  are  allowed. 
Active  defenses  could  assist  the  system  survivability  during 
hostilities,  but  surface  ships  are  probably  not  quite  as  surviv¬ 
able  as  concealed  GLCM,  although  more  survivable  than  fixed  site 


GLCM. 
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Submarines  with  SLCM  are  clearly  more  survivable,  being 
less  detectable,  harder  (under  water) ,  and  mobile.  Estimates  of 


prelaunch  survivability  are  highly  scenario  dependent,  but  certainly 
GLCM  and  SLCM  forces  are  more  survivable  than  current  theater 
forces . 


In  Flight  Vulnerabilit 


Aerodynamic  subsonic  vehicles  are  clearly  vulnerable 
in  some  degree  to  surface  to  air  missiles  and  air  defense 
interceptor  aircraft.  The  detection,  tracking,  and  engagement 
capabilities  of  airborne  and  land-based  Soviet  air  defense 
systems  against  cruise  missiles  have  been  a  subject  of  great 
controversy,  with  widely  varying  conclusions  of  air  defense 
effectiveness  and  cruise  missile  vulnerability. 

The  surface  to  air  missile  (SAM)  problem  involves 
radar  and  missile  electronics  capabilities  against  the  low 
altitude,  terrain  following  profile,  high  subsonic  speed,  low 
signature  cruise  missile.  Terrain  masking  and  rejection  of 
background  clutter  are  common  acquisition  radar  problems  to  be 
overcome  in  order  to  increase  the  potential  time  that  the  cruise 
missile  can  be  seen  and  engaged. 

Terrain  masking  problems  can  be  partially  offset  by 
increasing  the  SAM  acquisition  radar  antenna  height.  Normal 
earth  curvature  alone,  without  clutter,  limits  detection  range 
to  about  15  miles  for  a  target  at  about  100  feet  altitude; 
detection  range  can  theoretically  be  doubled  by  installing  the 
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antenna  on  a  100  foot  tower.  Proper  radar  siting  to  take 

advantage  of  hills  can  reduce  this  primarily  geometric 
2 

problem.  Conversely,  the  target  cruise  missile  can  reduce 
altitude  to  take  advantage  of  masking  (and  hiding  in  clutter), 
but  only  to  a  certain  extent. 


A  recent  study  by  the  Los  Alamos  Nuclear 
Weapons  Laboratory  raises  a  number  of  questions 
which  have  not  hitherto  received  public  attention 
about  the  utility  of  cruise  missiles  in  Europe. 
Essentially,  the  study  casts  doubt  on  the  ability 
of  cruise  missiles  to  penetrate  to  their  assigned 
theater  target.  The  study  indicates  that,  if  the 
altitude  at  which  the  missile  flies  is  too  low, 
the  probability  of  crashing  into  the  varied  terrain 
of  central  Europe  —  called  ’ground  clobber'  -- 
rises  beyond  an  acceptable  level.  At  altitudes 
where  ground  clobber  is  not  a  problem,  the  task 
of  radar  detection  and  tracking  is  eased  and  the 
missile  is  much  more  likely  to  be  shot  down.  3 


Tradeoffs  of  clobber  versus  successful  SAM  engagement 
are  not  solely  dependent  on  altitude.  Radar  cross  section, 
speed,  and  terrain  avoidance  capability  complicate  the  assess¬ 
ment.  Tomahawk  maneuverability  is  critical  to  terrain  avoidance. 
At  high  subsonic  speeds,  the  missile  needs  some  altitude  standoff 
for  safety,  particularly  since  the  radar  is  not  forward  looking 
and  must,  therefore,  rely  on  rates  of  altitude  change  to  maneuver 
vertically.  The  capability  to  pre  plan  cruise  missile  missions 
allows  mission  planning  to  produce,  in  advance,  a  flight  route 
to  avoid  the  roughest  terrain,  which  should  allow  an  average 

cruise  missile  altitude  of  5C  meters  over  moderately  hilly 
4 

country.  One  seemingly  conservative  unclassified  estimate 
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of  maneuverability  notes,  "...The  Tomahawk  is  currently 
credited  with  a  vertical  acceleration  capability  of  1.5  g's 
which  should  permit  it  to  follow  a  6  to  7  percent  grade  at 
flight  speeds  of  Mach  O.8."5  This  same  report  analyzes  the 
kinematics  of  nap  of  the  earth  flight  as  shown  in  Figure  C-l. 
This  is  basically  a  wave-topography  analogy  (basic  sine  wave 
equation)  double  differentiated  and  set  to  zero  to  deduce  the 
maximum  vertical  missile  acceleration  required. 


FIGURE  C-l 
NAP  OF  THE  EARTH  (KINEMATICS) 

y 


X 


Y  =  a  sin  ( 2  if  x/L) 

Y  =  a  sin  (2-irCMt/L) 

Where : 

Y  =  Altitude  (relative  to  average  ground  level,  which 

is  shown  at  Y  =  0) . 

A  =  Maximum  altitude  above  average  ground  level. 

X  =  Ground  distance 
L  =  Terrain  wave  length 
C  =  Speed  of  sound 
M  =  Mach  number 
T  =  Time 

From  the  above,  2 

G  (Max)  =  a  (2  if  CM/L) 


Table  C-I,  adapted  from  Figure  VI-1  of  the  BDM  report, 
shows  resulting  accelerations  for  10  meter  maximal  hills 
(a  =  10  in  Figure  C-l). 

TABLE  C-I 

MAXIMUM  VERTICAL  ACCELERATION  (g's) 


Mach 


L  (Km) 

0.6 

0.7 

0.8 

Maximum 

Grade 

0.5 

3.  36 

4 . 57 

5.  91 

12 .6% 

1.0 

0.84 

1.  14 

1.49 

6.3% 

1.  5 

0. 37 

0. 51 

0.66 

4 .2% 

The  principle  SAM  radar  acquisition  problem  involves 
detecting  small  radar  cross  section  cruise  missiles  at  low 
altitude  through  clutter.  Using  moving  target  indicators, 
improving  CW  or  pulse  Doppler  radar  electronics  to  reduce  noise, 
increasing  the  radar  power-aperture  product,  improving  range 
and  azimuth  resolution,  increasing  frequency/decreasing  wave 
length,  and  generally  cleaning  up  of  backscatter  and  antenna 
reflector  problems  improve  the  ability  of  SAM  radars  to  detect 
through  clutter.  For  example.  Figure  C-2  illustrates  the 
effect  of  increasing  radar  frequency  to  detect  smaller  targets 
or  for  improving  the  probability  of  detection  of  a  fixed  radar 


cross  section  air  vehicle. 


FIGURE  C-2 


PROBABILITY  OF  DETECTION  CURVES 


RADAR 
CROSS 
SECTION 
(M2  ) 


0.1  03  I  3  10 

FREQUENCY  (10* HERTZ) 


The  curves  represent  a  family  of  equal  probability  curves  -- 
if  an  air  target  with  a  low  radar  cross  section  can  be  detected 
at  some  arbitrary  (low)  probability  (the  lowest  curve)  at  0.3 
gigahertz,  a  comparable  radar  of  higher  frequency  would  have  a 
higher  probability  of  detection  of  the  same  air  target  (move 
right  on  the  Figure  to  the  medium  curve) .  Or,  if  an  air 


defense  radar  system  modernizes  to  a  higher  frequency  radar, 
an  offsetting  reduction  in  radar  cross  section  can  be  plotted. 
Many  natural  phenomenon  (e.g.,  backscatter,  wind  blown  tree 
limbs)  are  highly  uncertain  and  complex  in  technical  solution, 
thereby  setting  limits  on  computing  ground  clutter  rejection, 
which  is  the  key  to  acquiring  low  altitude  targets.  Again, 
decreasing  altitude  and  radar  cross  section  increase  the 
cruise  missile's  ability  to  sneak  up  on,  or  hide  from,  air 
defense  radars. 

Decreasing  radar  cross  section  starts  from  minimizing 
the  overall  physical  size,  then  streamlining  functional  pro¬ 
tuberances  (e.g.,  removing  sharp  metal  edges  from  air  inlet), 
using  low  or  non-ref lective  exterior  parts  (e.g.,  fins), 
applying  a  radar  frequency  energy  absorbing  over-surface,  and 
designing  parabolic  versus  conical  or  flat  surfaces  where 
possible.  Radar  cross  section  is  at  a  minimum  when  the  aspect 
angle  is  about  nose-on  (perhaps  plus  or  minus  45-60  degrees 
from  nose-on)  and  unavoidably  maximum  in  side  view (perhaps 
plus  or  minus  20-30  degrees  from  side  view) .  Unpublished 
Los  Alamas  data,  probably  from  the  previously  noted  study 
(note  2) ,  suggests  that  the  cruise  missile  radar  cross  section 
is  in  the  0.02  to  0.2  square  meter  range.*1  The  0.02  square 
meter  radar  cross  section  might  be  consistent  with  the  forward 
(or  rear)  quadrant  described  above,  constituting  a  significant 
reduction  from  aircraft  or  previous  missile  cross  sections. 
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Similar  reductions  in  infra-red  signature  and  visual 
contrast  reduce  the  probability  of  detection,  or  at  least 
the  range  at  which  it  may  be  acquired,  decreasing  the  possible 
time  of  exposure  to  SAM  engagement. 

If  detected  and  acquired,  the  cruise  missile  presents 
two  other  SAM  problems;  tracking  radar  multipath  errors  and 
SAM  fuzing.  Tracking  any  target  requires  precise  location 
information;  in  the  case  of  low  altitude  targets,  radar 
signals  that  glance  off  the  ground  yield  ambiguous  ranqe  and 
vertical  angular  location  data  from  directly  reflected  return 
signals.  The  resultant  multipath  errors  tend  to  confuse  the 
SAM  system  computer  (and  the  SAM  itself,  if  it  includes  an 
active  tracker/homing  system) .  Multiple  targets  or  saturation 
tactics  greatly  compound  the  tracking  and  engagement  problems. 

SAM  radar  fuzing  can  similarly  be  confused  by  low 
altitude  approach  seeking  to  neutralize  the  cruise  missile. 

The  radar  is  designed  to  trigger  at  some  returned  signal 
strength  threshold  indicating  that  the  target  cruise  missile 
is  within  lethal  range  of  the  SAM  warhead  (some  few  meters) . 
For  very  low  altitude  targets,  SAM  fuzing  signals  that  produce 
strong  reflecting  signals  from  terrain  features  enroute  to  the 
projected  cruise  missile  intercept  point  result  in  premature 
detonation  of  the  SAM  warhead.  Cruise  missile  proven 
design  characteristics  maximize  its  PTP. 
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After  launch,  the  missile  would  penetrate  to 
the  target  at  relatively  low  altitude  and  high  speeds. 

Its  route  would  be  circuitous  and  easily  programmed 
around  known  strong  enemy  air  defenses.  Tomahawk  is 
being  designed  to  have  a  small  radar  cross  section,  ^ 
and  attention  is  being  given  to  its  infrared  signature. 

The  ability  to  pre  plan  an  attack  to  arrive  from 
any  direction,  coupled  with  a  low  radar  cross  section,  low 
altitude,  nap  of  the  earth  flight,  high  subsonic  speed,  and 
defense  avoidance  (in  time  and  space)  contribute  to  the  cruise 
missile's  high  PTP  against  current  and  projected  SAM  defenses. 
Evaluation  of  PTP  must  consider  the  dynamic  interaction  of 
the  cruise  missile  attacking  force  and  the  SAM,  anti  aircraft 
artillery,  and  air  defense  aircraft  system,  as  well  as  the 
terrain  and  environment  associated  with  the  scenario  under 
examination.  Assessments  of  cruise  missile  vulnerability  which 
conclude  low  PTP  often  are  based  on  defense  optimistic/cruise 
missile  pessimistic  assumptions,  in  some  cases  compounded  by 
an  unrealistic  scenario  (e.g.,  a  single  cruise  missile  attempting 
to  penetrate  2000  nm  of  alerted  defenses) .  It  should  be  noted 
that  Tomahawk  flies  lower  and  is  smaller  than  tactical  aircraft, 
although  it  contains  no  exotic  countermeasures  and  cannot  evade 
suddenly  discovered  radars  or  SAM  sites.  For  comparison,  SAM 
effectiveness  against  aircraft  has  not  been  significantly  high. 
During  the  Viet  Nam  War,  about  380  SAM's  of  all  sorts  were  fired 
per  U.S.  aircraft  hit;  in  the  1  S>  /  3  Arab-Israeli  war,  30  Arab 
SAM's  and  10  Israeli  SAM's  were  fired  per  aircraft  hit.  Cruise 
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missiles  should  do  significantly  bettor,  even  considering 
possible  multiple  enyagements  in  a  heavier  SAM  defensive  area. 
Postulated  required  improvements  to  the  SA-10  include  about 
16  to  20  db  better  gains  in  radar  sensitivity  to  detect  a 
cruise  missile  at  35  Km,  about  40  db  improvement  in  clutter 
rejection,  terminal  homing  to  reduce  multipath  errors,  and 

9 

upgrading  SAM  fuzing. 

Reported  tests  of  Soviet  MIG-25  interceptor  aircraft 
tests  with  look  down,  shoot  down  radar  against  drones  at 
altitudes  below  200  feet  postulate  an  increasingly  modern  air 
defense  threat.^®  It  should  be  noted  that  the  tests  were 
against  a  drone,  an  unmanned  aircraft,  with  a  radar  cross 
section  comparable  to  a  T-33  jet  aircraft  (about  20  times  that 
of  a  cruise  missile,  which  has  a  radar  cross  section  of  about 
0.05  square  meters) 

The  most  sweeping  and  most  informed  appraisal  of  in 

flight  survivability  concluded  that  the  entire  Soviet  system 

of  more  than  10,000  early  warning  radars,  more  than  1,000 

currently  deployed  SAM  systems,  and  more  than  1,000  interceptor 

aircraft  is  "totally  useless"  as  a  system  to  defend  against  a 

large  volume  (more  than  1,000)  cruise  missile  attack  against 
1  2 

the  Soviet  Union.  Dr.  Perry  went  on  to  postulate  that  100 


AWACs  type  aircraft;  several  thousand  interceptor  aircraft  with 
new,  modern  look  down,  shoot  down  radar  and  missiles;  and  500 
to  1,000  SA-10  sites,  each  with  perhaps  ten  missiles,  might  be 


needed  to  adequately  defend  (50%  attrition  of  the  cruise 

missile  attack)  a  significant  percentage  of  targets  in  the 

Soviet  Union  --  total  cost  $30  to  50  billion.  He  further 

noted  that,  "if  we  saw  them  moving  in  this  direction,  we  would 

clearly  want  to  respond  to  that  with  changes  in  our  own 

program, later  suggesting  penetration  aids,  higher  speeds 

(supersonic),  and  smaller  size  for  cruise  missiles.  Dr.  Perry 

1  4 

concluded  from  Tomahawk  survivability  tests  that: 

•  Existing  Soviet  early  warning  radars  could 

detect  Tomahawk,  but  at  "considerably  less  range"  than  aircraft 
and  with  "very  poor  accuracy", 

•  Existing  ground  control  intercept  and  SAM 
acquisition  radars  would  either  fail  to  detect  cruise  missiles 
or  detect  them  too  late, 

•  IR-guided  air-to-air  missiles  "were  generally 
ineffective"  due  to  imprecise  interceptor  vectoring  and  difficult 
pilot  visual  acquisition, 

•  "None  of  the  radar-guided  air-to-air  missiles 
that  the  Soviets  have  will  be  effective  against  the  cruise 
missiles"  due  to  ground  clutter  obscuration, 

•  It  would  take  ten  years  for  the  $30  to  50  billion 
Soviet  upgrade  of  100  AWACs,  1000  interceptor  aircraft  with 
look  down,  shoot  down  radar  and  modernized  air  to  air  missiles, 
and  about  1000  SA-10  sites  with  ten  missiles  each, 

•  Soviet  defense  efforts  could  be  detected  and 
countered  through  revised  U.S.  programs  (e.g.,  smaller,  "jinking" 
maneuvers) , 
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•  IR-guided  SAMs  "were  totally  ineffective 
because  of  inadequate  acquisition  information",  and, 

•  Radar  guided  SAMs  "were  totally  ineffective 
or  else  had  such  a  small  lethality  envelope  as  to  be  not 
useful". 


Terminal  Defenses  and  Survivability 

Dr.  Perry's  statements  cover,  at  least  in  part, 
concerns  about  the  ability  of  the  £A-10  to  provide  adequate 
terminal  defenses  against  the  cruise  missile. ^  As  noted 
earlier  in  this  Appendix,  dramatic  SA-10  improvements  would 
be  required  to  create  a  cruise  missile  defense  capability. 
Perhaps  a  more  worrisome  terminal,  point  defense  could  result 
from  extensive  deployment  of  more  modern  systems,  including 
the  SA-11. 

SA-11  capabilities,  shown  in  Table  C-2,  might  be 
particularly  applicable  against  cruise  missiles. 

TABLE  C-216 
SA-11 


Altitude 

Range 

Speed 

Maneuver 


80  feet  to  50,000  feet 
20  Km 

3,300  feet  per  second 
23  g 


Deployment  of  three  or  four  of  the  multirail  SA-11  launch 
vehicles  in  the  vicinity  of  SA-6  (Gainful)  launchers  implies 
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a  high  degree  of  overlapping  SAM  coverage  and  flexibility. 

Unknown  details  of  missile  fuzing  and  radius  of  lethality 
preclude  firm  conclusions  of  SA-11  effectiveness,  although 
missile  size  suggests  a  very  small  warhead. 

Numerous  survivability  test  reports  (by  Martin-Marietta 
Orlando,  Naval  Ordnance  Test  Station,  Caywood-Shiller  terrain 
model  equation,  and  BDM  Air  Defense  Study)  indicate  point 
defense  SAM  probabilities  of  engagement  from  0.017  to  0.78 
for  cruise  missile  altitudes  above  ground  level  of  30  to  75 
meters  (reaction  time  from  line  of  sight  to  munitions  arrival 
on  target  12.6  seconds).^7  Terminal  SAM  kill  probabilities, 
given  engagement  in  the  range  shown,  would  probably  be  lower 
than  0.5,  suggesting  cruise  missile  terminal  survivability 
against  a  single  terminal  defender  to  be  in  the  75  to  99  percent 
range.  SAM  effectiveness  might  be  somewhat  improved  by  firing 
two  terminal  defense  SAM's  in  a  shoot-look-shoot  mode  (missile 
tracking  radar  and  at  least  initial  guidance  of  SAMs  from  the 
ground  preclude  simultaneous  SAM  launches  for  most  deployed 
SAM  systems) .  But  the  high  subsonic  speed  of  a  cruise  missile 
would  severely  degrade  the  reaction  time  capability  of  the 
second  (or  later)  SAM.  Independent  (launch  and  forget)  operation 
and  homing  SAMs  would  allow  multiple  SAM  launch. 

Conclusion 

Estimating  cruise  missile  survivability  is  highly 
scenario  dependent  and  technically  complex,  with  groat  uncer¬ 
tainties  existing.  A  wide  variety  of  classified  studies  led 
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Dr.  Perry,  the  Under  Secretary  of  Defense  for  Research  and 
Engineering  to  conclude  that  even  dramatic  Soviet  expenditures 
over  a  long  period  could  only  attrite  a  large  (1,000)  cruise 
missile  attack  by  roughly  50%.  Detailed  statistical  and 
technical  analysis  of  equipment  capabilities,  often  safe¬ 
sided  to  provide  a  worst  case  estimate,  tend  to  ignore,  or 
down  play,  human  confusion,  exhaustion,  motivation,  and  other 
socio-psychological  facts  present  in  combat  situations. 
Although  numerically  modeling  a  SAM  engagement  versus  a 
cruise  missile  appears  scientifically  exact  over  some  range 
of  uncertainty,  human  factors  can  severely  degrade  the 
manpower  intensive  early  warning,  command  and  control,  and 
SAM  system  effectiveness  in  combat.  The  cruise  missile,  being 
unmanned,  might  be  more  "statistical"  in  performance. 

Detailed  assessments  are  nonetheless  highly  useful  in 
confirming  the  beliefs  and  biases  of  decision  makers;  however, 
even  the  safe-sided  studies  seem  to  project  relatively  high 
survivability  of  the  cruise  missile  against  current  and 
projected  Soviet  missile  and  aircraft  defenses.  Factoring 
in  the  subjective  considerations,  cruise  missile  survivability 
is  considered  to  remain  very  high,  perhaps  90%,  in  the  near 
future. 


153 


NOTES 


Chapter  I 


1.  General  Andrew  J.  Goodpaster,  For  The  Common 
Defense  (Lexington,  Massachusetts:  D.C.  Heath  &  Company, 
1977) ,  p.  vii-viii. 

2.  Preamble  to  the  Constitution  of  the  United  States. 

3.  Harold  Brown,  Department  of  Defense  Annual  Report 
Fiscal  Year  1980.  (Washington:  U.S.  Department  of  Defense, 
January  25,  197 £) ,  p.  29. 


Chapter  II 


1.  Brown,  DoD  Annual  Report  FY  1980,  p.  28-29. 


2. 

in  The 

Jimmy 
New  York 

Carter,  "Speech  At  Georgia  Tech."  Reported 
Times,  21  February  1979,  p.  4. 

3. 

Brown , 

DoD 

Annual  Report  FY  1980,  p.  30-31. 

4. 

Ibid .  , 

P- 

45-46. 

5. 

Ibid . , 

P- 

50-60. 

6. 

Ibid.  , 

P- 

8. 

7. 

Goodpaster 

/  p  •  5 ?  p •  10* 

8 .  Ibid . ,  p. 
for  security  policy 

53-73  presents  a  discussion  of  the  rationale 
based  on  the  elements  cited. 

9. 

Brown, 

DoD 

Annual  Report  FY  1980,  p.  8. 

10.  Henry  Young,  Nuclear  Deterrence:  The  Evolving  Role 
of  Naval  Forces,  (Newport,  R.I.:  Naval  War  College  Center  For 
Advanced  Research,  30  January  1978),  p.  57. 


Chapter  III 

1.  See,  for  example:  Richard  Burt,  "Carter  Shifts  U.S. 
Strategy  For  Deterring  Nuclear  War,"  The  New  York  Times, 

19  February  1979,  p.  8.  Walter  PincusT  "Decision  Making  In 
Narrowing  On  A-Force  Strategy,"  Washington  Post,  11  February 

1979,  p.  1.  _ ,  "Thinking  the  Unthinkable:  Studying 

New  Approaches  To  A  Nuclear  War,"  Washington  Post,  11  February 
1979,  p.  21.  Leon  V.  Sigal,  "Rethinking  the  Unthinkable," 
Foreign  Policy,  Number  34,  Spring  1979. 


154 


2.  Broad  discussion  in  John  M.  Collins,  American 

and  Soviet  Military  Trends  Since  The  Cuban  MisiTle  Crisis 
(Washington:  Georgetown  University  Center  for  Strategic  and 

International  Studies,  1978). 

3.  U.S.  Congress,  Budget  Office,  Assessing  the  NATO/ 
Warsaw  Pace  Military  Balance,  (Washington:  U.S.  Government 
Printing  Office.,  December  1977),  p.  47. 

4.  Harold  Brown,  "Remarks  On  PRM-10,"  at  Thirty-Fourth 
Annual  Dinner  of  National  Security  Industrial  Association, 
September  15,  1977. 

5.  Ibid. 

6.  Ibid. 

7.  William  I.  Hancock,  "The  Case  In  Favor  Of  Cruise 
Missiles,"  Military  Review,  Volume  LVII,  Number  10,  October 
1977,  p.  20-21. 

8.  Joint  Strategic  Target  Planning  Staff,  SIOP 
Briefing  Slides,  1979. 

9.  Ibid. 

10.  Ibid. 

11.  Henry  A.  Kissinger,  "The  Unsolved  Problems  Of 
European  Defense,"  Foreign  Affairs,  Volume  40,  Number  4, 

July  1962,  p.  529. 

12.  Harold  Brown,  "Remarks  Before  the  Council  on  Foreign 
Relations,"  (New  York),  13  September  1978. 

13.  Richard  N.  Ellis,  "Remarks  At  New  York  Union  League 
Club,"  27  July  1978. 

14.  Hancock,  p.  18. 

15.  A.G.B.  Metcalf,  "A  Shift  In  U.S.  Nuclear  Strategy?" 
Strategic  Review,  Volume  VII,  Number  1,  Winter  1979,  p.  9. 

16.  Richard  E.  Pipes,  "Nuclear  Weapons  Policy  Questioned," 
Aviation  Week  and  Space  Technology,  6  November  1978,  p.  62-63. 

17.  Brown,  DoD  Annual  Report,  FY  1980,  p.  75. 

18.  Sigal,  p.  40-41. 

19.  Brown,  "Remarks  on  PRM-10." 


155 


20.  Young,  p.  35. 

21.  Goodpaster,  p.  43. 

22.  Young,  p.  49. 


Chapter  IV 

1.  Harold  Brown,  "Remarks  on  PRM-10." 

2.  James  R.  Schlesinger,  The  Theater  Nuclear  Force 
Posture  In  Europe  (Washington:  U.S.  Government  Printing 
Office,  1975) ,  gives  an  overview. 


3.  Brown,  DoD  Annual  Report,  FY  1980,  p.  84. 

4 .  Ibid . ,  p.  86. 

5.  Goodpaster,  p.  104-106,  provides  discussion. 

6.  Richard  H.  Sinnreich  in  Robert  J.  Praeger  and  Roger 

B.  Labrie  (eds.),  Nuclear  Strategy  and  National  Security  Points 
of  View  (Washington:  American  Enterprise  Institute,  1975),  p.  3 

7.  Jacquelyn  K.  Davis,  "Soviet  Doctrine  Implications  for 
NATO,"  National  Defense,  Volume  LXIII,  Number  352,  January- 
February  1979,  p.  28. 

8 .  Ibid. ,  p.  56. 

9.  Robert  L.  Pfaltzgnff,  Jr.,  and  Jacquelyn  K.  Davis, 

The  Cruise  Missile:  Bargaining  Chip  Or  Defense  Bargain 
(Cambridge :  Institute  for  Foreign  Policy  Analysis,  January 

1977),  p.  27. 

10.  See  for  example:  James  J.  Martin,  "Nuclear  Weapons 
In  NATO's  Deterrent  Strategy,"  Orbis ,  Volume  22,  Number  4, 

Winter  1979;  Johan  J.  Holst  and  Uwe  Nerlich  (eds.),  Beyond 
Nuclear  Deterrence:  New  Aims,  New  Arms  (New  York:  Crane, 
Russak,  157711  "The  Many  Faces  of  Nuclear  Policy,"  Orbis , 

Summer  1978;  Graham  D.  Vernon,  "Soviet  Options  For  War  In 
Europe:  Nuclear  Or  Conventional?"  Strategic  Review,  Winter 

1979;  Joseph  D.  Douglass,  Jr.,  The  Soviet  Theater  Nuclear 

Offensive  (Washington:  U.S.  Govt.  Print.  Off.,  1976);  _ , 

"Soviet  Nuclear  Strategy  In  Europe:  A  Selective  Targeting 

Doctrine?"  Strategic  Review,  Fall  1977;  _  and  A.M.  Hoeber 

"The  Nuclear  Warfighting  Dimension  of  the  Soviet  Threat  to 
Europe,"  Social  and  Political  Studies,  Volume  3,  Number  2, 

1978;  Robert  A.  Gessert  and  Harvey  B.  Seim,  Improving  NATO ' s 
Theater  Nuclear  Posture,  (Washington:  Georgetown  University 
Center  for  Strategic  and  International  Studies,  April  1977) ; 
Charles  Frank  Barnaby  (ed.).  Tactical  Nuclear  Weapons: 

European  Perspectives  (London,  Taylor  and  Francis,  1978). 

156 


l 


11.  Schlesinger.  Note  that  the  TNF  Posture  Report  was 
prepared  in  a  Secret  Formerly  Restricted  Data/NATO  Secret 
Atomal  version,  later  sanitized  for  open  publication.  It 
also  appeared  in  a  Secret  version  (deleting  certain  nuclear 
weapons  technical  data)  for  discussion  with  other  allies. 

12.  Harold  Brown,  "How  DOD  Measures  The  Balance  of 
Power,"  Command ,  Volume  1,  Number  3,  (Washington:  U.S.  Govt. 
Print.  Off.,  September  1978),  p.  7. 

13.  U.S.  Department  of  Defense,  "General  Purpose  Forces," 
Commanders  Digest,  Volume  21,  Number  5,  (Washington:  U.S.  Govt 
Print .  Of f . ,  23  March  1978),  p.  15. 

14.  Brown,  DoD  Annual  Report,  FY  1980,  p.  82. 

15.  G.  Philip  Hughes,  "Cutting  the  Gordian  Knot:  A 
Theater  Nuclear  Force  For  Deterrence  In  Europe,"  Orbis , 

Volume  22,  Number  2,  Summer  1978,  p.  309-332.  Offers  a  com¬ 
prehensive  proposal. 

16.  Colin  S.  Gray,  "Nuclear  Weapons  In  NATO  Strategy," 
NATO's  Fifteen  Nations,  Volume  23,  Number  1,  February-March 
1973,  p.  87,  p.  92. 

17.  Alex  A.  Vardamis,  "German-American  Military  Fissures," 
Foreign  Policy,  Number  34,  Spring  1979,  p.  93. 

18.  Walter  F.  Hahn,  "Bromides  To  Brussels,"  Strategic 
Review,  Volume  VI,  Number  1,  Winter  1978,  p.  7. 

19.  Young,  p.  40.  Emphasis  in  original.  Note  that  the 
statement  applies  in  principle  to  any  such  forces,  not  only 
nava 1 . 

20.  Brown,  DoD  Annual  Report,  FY  1980,  p.  85. 

21 .  Ibid . ,  p.  83. 

22.  See  for  example:  Alexander  M.  Haig,  "The  Global 
Soviet  Threat,"  Aviation  Week  &  Space  Technology,  April  16, 
1979,  p.  9;  Davis,  p.  56;  Robert  Metzger  and  Paul  Doty,  "Arms 
Control  Enters  The  Gray  Area,"  International  Security,  Volume  3 
Number  3,  Winter  1978/1979,  p.  23  and  p.  30-37. 

2 3 .  Brown ,  DoD  Annual  Report,  FY  198  0 ,  p .  18. 

24.  Senator  Strom  Thurmond,  Speech  to  Aerospace 
Industries  Association,  19  October  1978,  reported  in  Aerospace 
Daily,  23  October  1978,  p.  243. 


157 


r 


25.  Brown,  DoD  Annual  Report,  FY  1980,  p.  137-138. 

David  C.  Jones,  bn  CBS  Face  The  Nation,  19  November  1978; 
Metzger  and  Doty,  p.  22  and  p.  46?  Walter  Pincus,  "U.S. 
Considers  Long-Range  Missile  for  Europe,"  Washington  Post, 
November  8,  1978;  "General  Purpose  Forces,"  p.  16. 

26.  North  Atlantic  Treaty  Organization,  "Final  Communique, 
North  Atlantic  Council  Meeting,  30-31  May  1978. 

27.  Paul  Nitze,  "The  Relationship  of  Strategic  and 
Theater  Nuclear  Forces,"  International  Security,  Volume  2, 
Number  2,  Fall  1977,  p.  128. 

28.  Pfaltzgraff  and  Davis,  p.  32. 

29.  Brown,  DoD  Annual  Report,  FY  1980,  p.  85. 


Chapter  V 


1.  David  C.  Clark,  Cruise  Missiles:  Offense  In  Breadth 
Added  To  Defense  In  Depth,  (Newport,  R.I.:  Naval  War  College 
Center  for  Advanced  Research,  1  July  1977). 

2.  Most  of  the  data  in  this  section  has  been  extracted 
from  Appendix  A,  where  sources  are  cited. 

3.  Slide  02018870H4405A,  General  Dynamics  Briefing  to 
Industrial  College  of  the  Armed  Forces,  8  January  1979. 

4.  Calculated  from  D.C.  Kephart,  "Damage  Probability 
Computer  For  Point  Targets  with  P&Q  Vulnerability  Numbers, " 

RAND  R-1380-PR,  February  1974. 

5.  Harold  Brown,  News  Conference  At  White  Sands  Missile 
Range,  June  21,  1978. 

6.  Material  in  this  section  is  extracted  from  Appendix  B, 
where  sources  are  cited. 

7.  Material  in  this  section  is  summarized  from  Appendix  C, 
where  specific  sources  are  cited. 

8.  Clare  Hollingworth,  "Soviet  Weapon  Scares  Europe," 

San  Francisco  Examiner  and  Chronicle,  6  May  1979,  p.  4B. 


Chapter  VI 

1.  William  J.  Ruhe,  "Antiship  Cruise  Missiles,"  Nationa 1 
Defense,  Vol .  LXIII,  (Washington:  American  Defense  Preparedness 
Association ,  November- December  1978),  p.  94. 


158 


2.  Elmo  R.  Zumwalt,  Jr.,  "Total  Force,"  Proceedings, 

May  1979,  p.  105. 

3.  Ibid. ,  p.  106. 

4.  See  for  example,  Pfaltzgraff  and  Davis,  p.  34-38. 

5.  Richard  Burt,  New  Weapons  Technologies,  Adelphi 
Paper  126,  1976,  p.  22. 

6.  See  for  example,  John  C.  Scharfen  and  Christine  S. 
Wilcox,  "Speculations  on  Soviet  Reactions  to  the  U.S.  Cruise 
Missile,"  Military  Review,  Vol .  LVTI,  No.  6,  June  1977,  p.  65-77 

7.  Admiral  of  the  Fleet  S.G.  Gorshkov,  The  Sea  Power 
of  the  State,  (Moscow:  Military  Publishing  House,  1976), 
p.  220,  p.  223. 

8.  Clarence  A.  Robinson,  Jr.,  "Cruise  Missile  Halt 
Considered,"  Aviation  Week  and  Space  Technology,  May  23,  1977, 
p.  17. 

9.  Elmo  R.  Zumwalt,  Jr.  and  Worth  H.  Bagley,  "SALT 
Restricts  U.S.  Non-nuclear  Plan,"  Detroit  News,  13  May  1979, 
p.  15B. 

10.  H.  Lucas,  "U.S.  Cruise  Missile  Progress,"  International 
Defense  Review,  Vol.  11,  No.  7/1978,  p.  1039. 

11 .  Ibid .  and  "Cruise  Missile  Transporter  Erecter- 
Launcher  Tested,"  Aviation  Week  and  Space  Technology,  May  7, 
1978,  p.  22. 

12.  U.S.  Dept,  of  Defense,  Selected  Acquisition  Reports, 

(Washington:  U.S.  Govt.  Print.  Off.,  30  September  1978); 

Brown,  DoD  Annual  Report,  FY  1979,  p.  183. 

13.  Ronald  D.  Tucker,  "The  Cruise  Missile:  An  Offensive 
Alternative,"  Proceedings ,  January  1979,  p.  111-114;  Robert  C. 
Powers,  "Over  the  Horizon  with  the  Cruise  Missile,"  Proceedings , 
February  1979,  p.  108-110;  James  D.  Hessman,  "Submarines,  SLCMs , 
and  Shipbuilding  Settlements,"  Sea  Power,  July  1978,  p.  36-38; 
World  Armaments  and  Disarmament,  Stockholm  International  Peace 
Research  Institute  Yearbook,  1975,  (Cambridge:  MIT  Press,  1975) 
p.  324. 


Chapter  VII 

1.  Harold  Brown,  DoD  Annual  Report,  FY  1980,  p.  60. 

2 .  Ibid . ,  p .  61. 


159 


Appendix  A 


1.  Pfaltzgraff  and  Davis,  p.  5-6. 


2. 

armament 


Following  derived  from  World  Armaments  and  Dis- 
1975,  p.  311-338. 


3.  Letter  from  General  Dynamics  Convair  Division 
(Mr.  Parra)  the  author  transmitting  unclassified  briefing 
material,  charts,  and  specifications,  16  January  1979; 
Discussions  with  various  DOD  officials  (OSD,  JCMPO,  Air 
Staff,  OpNav,  DNA,  ICAF)  8-12  January  and  5-9  February  1979; 
World  Armaments  and  Disarmament  1975  and  1978;  Pfaltzgraff 
and  Davis,  Ibid .  p.  7-18,  p.  21-25,  p.  35-36;  Clark; 

Burt,  Mew  Weapons  Technologies;  Asa  Bates,  Jr. ,  "The  Cruise 
Missile  Crisis,'1  The  Retired  Officer,  Volume  XXXII,  Number  10, 
October  1976,  p.  28-32;  Kosta  Tsipis,  "Cruise  Missiles," 
Scientific  American,  Volume  236,  Number  2,  February  1977, 
p.  20-29;  John  Marriott,  "The  Cruise  Missile,"  Army  Quarterly 
and  Defence  Journal,  Volume  107,  Number  4,  October  1977, 
p.  399-404;  Ronald  T.  Pretty  (ed.),  Jane's  Weapon  Systems 
1978  (Ninth  Edition)  (New  York:  Franklin  Watts,  1977), 
p.  25-26,  68,  146-147;  Juan  Cameron,  "The  Cruise  Missile  Can 
Do  It  All  --  Almost,"  Fortune ,  May  8,  1978,  p.  174;  Lucas; 

Bill  Walsh,  "The  Dawn  Of  A  New  Era  —  Cruise  Missiles," 
Military  Electronics/Countermeasures ,  January  1977,  begins  on 
page  20. 


4.  Sources  include  those  noted  in  note  3  and,  primarily: 
Tomahawk  Fact  Sheet,  USN  Naval  Air  Systems  Command  (PMA-263); 
Tomahawk  Fact  Sheet,  Joint  Cruise  Missile  Project  Office; 
Tomahawk  Cruise  Missile,  brochure  from  General  Dynamics;  "The 
Missile  Tables,"  Defense  and  Foreign  Affairs  Digest,  Vol.  VII, 
Number  3/1979,  p.  10. 

5.  Sources  for  Tables  A-2,  A-3,  and  A-4  include: 

Selected  Acquisition  Reports,  September  1978;  Brown,  DoD  Annual 
Report,  FY  1980;  Program  Acquisition  Costs,  (DOD  Budget  for 
FYlWUT;  Lawrence  jT  Korb,  "Press  Briefing  on  the  FY  1980 
Budget,"  American  Enterprise  Institute,  31  January  1979, 
provided  in  Naval  War  College  Memorandum,  5  February  1979, 

Table  12;  Discussions  with  DoD  officials. 

6.  Abner  B.  Martin,  "The  Defense  Mapping  Agency  and 
the  Digital  Domain,"  The  Military  Engineer,  Volume  71,  Number 
459,  January-February  1979,  p.  23. 

7.  Tsipis,  p.  24. 

8.  Ibid .  Other,  more  optimistic  estimates  exist. 


160 


9.  Clarence  A.  Robinson,  Jr.,  "ICBM,  Guidance  Curbs 
Alarm  Planners,"  Aviation  Week  and  Space  Technology,  July  11, 
1977,  p.  17. 

10.  Ibid. 

11.  Jeffrey  M.  Lenorwitz,  "New  Applications  Eyed  for 
U.S.  Cruise  Missiles,"  Aviation  Week  and  Space  Technology, 

June  26,  1978,  p.  18. 

12.  Pfaltzqraff  and  Davis,  p.  12-13. 

13.  "Scene  Matching  Area  Correlator  Enhances  Tomahawk 
Accuracy,"  Aviation  Week  &  Space  Technology,  July  24,  1978, 

p.  62 . 

14.  Harold  Brown,  News  Conference  at  White  Sands 
Missile  Range. 

15.  Sources  include:  SIPRI  Yearbook  1978;  unclassified 
data  from  General  Dynamics  briefing  materials;  unclassified  data 
from  Braddock,  Dunn,  and  McDonald  Corp. ,  Evaluation  of  a  Land 
Launched  Cruise  Missile  for  Army  Use  (U),  Report  W-76-185-TR, 

9  November  1976.  SECRET. 

16.  Desmond  Ball,  "The  Costs  of  the  Cruise  Missile," 
Survival ,  Volume  XX,  Number  6,  Noveraber/December  1978,  p.  247. 

17.  Ibid.,  p.  243  and  Alain  C.  Enthcven,  "Statement," 

U.S.  Congress,  Senate,  Committee  on  Foreign  Relations,  14  March 
1974. 

18.  Tsipis,  Ibid. ,  p.  21  and  23. 

19  Loren  G.  Lundquist,  "A  Field  Artillery  Cruise 
Missile?"  Military  Review,  Volume  LVII,  Number  3,  March  1977, 
p.  6,  cites  Aviation  Week,  24  November  1975,  p.  13.  "The 
Missile  Tables,"  Ibid . 

20.  Tsipis,  Ibid . ,  p.  23. 


Appendix  B 

1.  Tsar  Alexander  I,  21  March  1816,  in  Sir  James 
Head lam-Mor ley ,  Studies  in  Diplomatic  History,  (Alfred  H.  King, 
Inc.,  New  York,  1930),  p.  255. 


2. 


Ibid. ,  pp. 


268-269. 


3.  Jacquelyn  K.  Davis,  "SALT  and  the  Balance  of 
Superpower  Strategic  Forces,"  NATO's  Fifteen  Nations,  Vol . 

23,  No.  1,  February-March  1978  )  p)  58 ;  Rep.  Robin  L.  Beard, 
"Details  of  SALT  II  Terms,"  Soviet  Aerospace,  April  24,  1978, 
pp.  123-126. 

4.  Paul  H.  Nitze,  Current  SALT  II  Negotiating  Posture, 

Committee  on  the  Present  Danger,  Washington :  24  July  1978, 

p.  1. 


5.  Robert  G.  Kaiser,  "Trying  to  Slow  the  Superpowers' 

Arms  Race,"  Washington  Post,  10  May  1979, 

6.  For  example,  see  also  (in  addition  to  3,4,  and  5  above 
William  G.  Hyland,  "SALT  and  Soviet-American  Relations," 
International  Security,  Vol.  3,  No.  2,  Fall  1978,  p.  159-160; 
Jan  M.  Lodal,  "SALT  II  and  American  Security,"  Foreign  Affairs, 
Vol.  57,  No.  2,  Winter  1978/79,  p.  246-249. 

7.  "Special  House  Panel  Critical  of  SALT  II,"  Washington 
Report  78-1,  (Boston,  Virginia:  American  Security  Council, 
January  1979),  p.  3-4. 

8.  Pfaltzgraff  and  Davis,  p.  1;  Alexander  R.  Vershbow, 
"The  Cruise  Missile:  The  End  of  Arms  Control?"  Foreign  Affairs 
October  1976,  p.  133-146. 

9.  "Seven  Lean  Years,"  The  Economist,  December  30,  1978, 

p.  8 . 


10. 

Ibid.  ; 

Lodal , 

p.  247 . 

11. 

Ibid .  ; 

"Cruise 

Missile 

Effectiveness,"  The 

Common 

Defense 

,  Bulletin  458, 

December 

1978,  pp.  2-3. 

12. 

"Seven 

Lean  Years." 

13. 

Alton 

K.  Marsh 

,  "House 

Panel  Urges  Rejection  of 

SALT, " 

Aviation 

Week  & 

Space  Technology,  January  1, 

1979, 

p.  16-18. 

14.  "House  SALT  Panel  Concerned  About  Cruise  Missiles 
Survi /ability , "  Aerospace  Daily,  January  1979,  p.  8. 

15 .  Ibid . 

16.  Lodal,  p.  259. 

17.  Pfaltzgraff  and  Davis,  p.  47. 


162 


18.  Rudy  Abramson,  "Adding  Cruise  Missile  Is  Seen  As 
Easing  Dispute  on  Backfire,"  Washington  Post,  3  February  1979, 
p.  7;  "Soviet  Move  Backfires,"  (Editorial)  San  Diego  Union, 

14  February  1979;  Clarence  A.  Robinson,  Jr.  "Soviets 
Developing  Two  Bombers,  Extending  Range  of  Backfire," 

Aviation  Week  &  Space  Technology,  19  February  1979,  p.  14. 

19.  Hyland,  p.  160  and  Lodal,  p.  259. 

20.  Lodal,  p.  266  and  Richard  Burt,  "The  Scope  and  Limits 
of  SALT,"  Foreign  Affairs,  July  1978,  p.  751-770. 


21.  Hyland,  p.  160. 

22.  Lodal,  p.  266. 

23.  Nitze,  p.  10. 

24.  "Spy-in-the-Sky  Problems,"  Newsweek ,  5  March  1979. 

25.  Dial  Torgerson,  "Abandoned  U.S.  Spy  Post  Just  Keeps  On 
Clicking,"  Los  Angeles  Times,  6  March  1979,  p.  1. 


26.  These  hypothetical  characteristics  and  the  Figure  are 
derived  from  data  provided  in  Tsipis,  p.  20-29. 


27.  Senator  John  Glenn  is  fast  becoming  the  principal 
expert,  while  other  Senators  exp  ess  deep  concern.  See,  for 
example:  Senator  Kennedy,  Congressional  Record,  February  25, 

1976,  p.  S2289;  U.S.  Dept,  of  State,  "Verification  of  the 
Proposed  SALT  II  Agreement,"  Dept,  of  State  Bulletin,  Vol .  78, 
No.  2013,  p.  15-16! 


28.  In  addition  to  Lodal,  Hyland,  Davis,  Special  House 
Panel,  Beard,  Dornan,  Pfaltzgraff  and  Davis,  Burt,  Tsipis,  and 
Nitze,  see  also:  Paul  H.  Nitze,  et.  al.  The  Carter  Disarmament 
Proposals:  Some  Basic  Questions  and  Cautions,  (Coral  Cables: 

Center  for  Advanced  International  Studies,  University  of  Miami, 

1977);  _ ,  "SALT  II — The  Objectives  vs.  The  Results," 

Speech  before  the  Chicago  Council  on  Foreign  Relations, 

5  December  1978;  Charles  Burton  Marshall,  "Looking  for  Eggs 
in  a  Cuckoo  Clock,”  Washington:  Committee  on  the  Present  Danger, 
22  January  1979;  "The  Cruise  Missile:  A  Weapon  in  Search  of  a 
Mission,"  The  Defense  Monitor,  Vol.  V,  No.  7,  September  1976; 

Jan  M.  Lodal,  "Verifying  SALT"  Foreign  Policy,  Fall  1976, 
p.  40-64;  Robert  Kennedy.  "The  Cruise  Missile  and  the  Strategic 
Balance,"  Parameters ,  Vol.  VIII,  No.  1,  March  1978,  p.  49-61; 

The  Illusory  Goals  of  Peace,  (Arlington:  Association  of  the 
U.S.  Army,  1979),  p.  23-25:  Eugene  V.  Rostow,  "The  Case  Against 
SALT  II,"  Commentary ,  Vol.  67,  No.  2,  February  1979,  p.  23-32; 

_ _/  "Slipping  Toward  Impotence  Across  the  Globe," 

Washington  Star,  4  February  1979,  p.  D1 . 


163 


29.  John  Borawski,  "Mutual  Force  Reductions  in  Europe 
From  a  Soviet  Perspective,"  Or bis ,  Vol.  22,  No.  4,  Winter 
1979,  p.  849. 

■ 

30.  Ibid. ,  p.  849-853;  World  Armaments  and  Disarmament 
1978,  p.  419-422;  The  Illusory  Goals  of  Peace,  p.  12. 


31.  Borawski,  p.  860. 

32.  Lodal,  "SALT  II  and  American  Security,"  p.  262. 

33.  Maxwell  D.  Taylor,  "What  if  SALT  II  Fails?"  American 
Enterprise  Institute  Review,  Vol.  II,  No.  4,  August  1978,  p.  15. 

34.  James  MacGregor  Burns,  "Jimmy  Carter's  Strategy  for 
1980,"  Atlantic,  Vol.  243,  No.  3,  March  1979,  p.  42. 


35.  Jody  Powell  in  Terrence  Smith,  "Carter  to  Act  if  Arms 
Treaty  Fails,"  New  York  Times,  24  February  1979,  p.  4. 

36.  Burns,  p.  42. 

37.  Pfaltzgraff  and  Davis,  p.  53. 


Appendix  C 

1.  Lundquist,  p.  9. 

2.  Robert  S.  Metzger,  "Cruise  Missiles:  Different 
Missions,  Different  Arms  Control  Impacts,"  Arms  Control  Today, 
Volume  8,  Number  1,  January  1978,  p.  2. 

3 .  Ibid . 

4.  Tsipis,  p.  24.  Source  also  notes  20  meters  altitude 
over  water  and  100  meters  over  mountains. 

5.  Unclassified  extract  from  Braddock,  Dunn,  and 
McDonald  Corp. ,  p.  VI-4. 

6.  Los  Alamos  Scientific  Laboratory  Letter,  WPC-2, 

March  8,  1978,  with  enclosed  viewgraphs. 

7.  Lundquist. 

8.  CDR  Noel  Unsworth  (RN) ,  "Effectiveness  of  Missiles 
on  Warfare,"  Address  to  College  of  Naval  Command  and  Staff, 

16  January  1979. 

9.  Los  Alamos,  Ibid. 


164 


10.  Aviation  Week  &  Space  Technology,  23  October  1978 
(p.  13),  30  October  1978  (p.  13),  and  1  January  1979  (p.  17); 
"Cruise  Missile  Effectiveness,"  p.  3. 

11.  Aviation  Week,  1  January  1979,  p.  17. 

12.  William  J.  Perry,  "News  Briefing,"  November  14,  1978. 

1 3 .  Ibid. 

14.  Compiled  from  Phillip  J.  Klass,  "Pentagon  Analyses 
Tests  of  Tomahawk,"  Aviation  Week  &  Space  Technology,  November 
20,  1978,  p.  24-25;  "Glowing  Pentagon  Report  on  Cruise  Missiles, 
NATO's  Fifteen  Nations,  Volume  23,  Number  6,  December  1978  - 
January  1979,  p.  110;  Fred  S.  Hoffman,  "Cruise  Missile  Called 
Lethal  Threat  to  Russia,"  Globe-Democrat ,  15  November  1978, 

p.  1A;  Perry. 

15.  "House  SALT  Panel  Concerned  About  Cruise  Missile 
Survivability,"  p.  4. 

16.  "Industry  Observer,"  Aviation  Week  &  Space  Technology, 
26  March  1979,  p.  11. 

17.  Unclassified  extract  from  Braddock,  Dunn,  and  McDonald 
Corporation,  p.  24. 


165 


BIBLIOGRAPHY 


Ball,  Desmond.  "The  Costs  of  the  Cruise  Missile."  Survival , 
Volume  XX,  Number  6,  November/Lecember  1978. 

Barnaby,  Charles  Frank  (ed.).  Tactical  Nuclear  Weapons: 
European  Perspectives.  London,  Taylor  and  Francis, 

1978 . 

Bates,  Aza,  Jr.  "The  Cruise  Missile  Crisis."  The  Retired 

Officer,  Volume  XXXII,  Number  10,  October  19"?6,  p.  28-32. 

Beard,  Robin  L.  (R-Tenn).  "Details  of  SALT  II  Terms."  Soviet 
Aerospace,  April  24,  1978. 

Barawski,  John.  "Mutual  Force  Reductions  in  Europe  from  a 

Soviet  Perspective."  Orbis ,  Vol .  22,  No.  4,  Winter  1979. 

Braddock,  Dunn,  and  McDonald  Corporation.  Evaluation  of  a 
Land  Launched  Cruise  Missile  for  Army  Use  (U).  Report 
V1-16-1B5-TR,  9  November  1976.  SECRET 

Brown,  Harold.  Department  of  Defense  Annual  Report  Fiscal 
Year  1979.  Washington:  U.S.  Department  of  Defense, 
February  2,  1978. 

_ .  Department  of  Defense  Annual  Report  Fiscal  Year  1980. 

Washington:  U.S.  Department  of  Defense,  January  25,  1979 . 

_ .  "How  DoD  Measures  the  Balance  of  Power."  Command, 

Vol .  1,  No.  3.  Washington:  U.S.  Government  Printing 
Office,  September  1978. 

New  Conference  at  White  Sands  Missile  Range, 

June  21,  1978. 

_ .  "Remarks  Before  the  Council  on  Foreign  Relations." 

New  York,  13  September  1978. 

_ t_.  "Remarks  on  PRM-10."  Speech  at  Thirty-Fourth  Annual 

Dinner  of  National  Security  Industrial  Association, 
September  15,  1977. 

Burns,  James  MacGregor.  "Jimmy  Carter's  Strategy  for  1980." 
Atlantic,  Vol.  243,  No.  3,  March  1979,  p.  41-46. 

Burt,  Richard.  New  Weapons  Technologies.  Adelphi  Paper 
Number  126,  1976. 

.  "The  Scope  and  Limits  of  SALT."  Foreign  Affairs, 

July  1978,  p.  751-770. 


Cameron,  Juan.  "The  Cruise  Missile  Can  Do  It  All--Almost . " 
Fortune,  May  8,  1978. 

Carter,  Jimmy.  "Speech  at  Georgia  Tech."  New  York  Times, 

21  February  1979,  p.  4. 

Clark,  David  C.  Cruise  Missiles:  Offense  in  Breadth  Added 
to  Defense  in  Depth.  Newporrt^  R . I . :  U. S .  Naval  War 
College,  Center  for  Advanced  Research,  1  July  1977. 

Collins,  John  M.  Trends  Since  the  Cuban  Missile  Crisis, 
Washington:  Center  for  Strategic  and  International 

Studies,  Georgetown  University,  1978. 

"Cruise  Missile  Effectiveness."  The  Common  Defense,  Bulletin 
458,  December  1978. 

The  Cruise  Missile:  A  Weapon  in  Search  of  a  Mission."  The 
Defense  Monitor,  Vol.  V,  No.  7,  September  1976. 

Davis,  Jacquelyn  K.  "SALT  and  the  Balance  of  Superpower 
Strategic  Forces."  NATO's  Fifteen  Nations,  Vol.  23, 

No.  1,  February-March  1978. 

.  "Soviet  Doctrine  Implications  for  NATO."  National 
PeTense,  Vol.  LXIII,  No.  352,  January-February  1§79 . 

Douglass,  Joseph  D.,  Jr.  "Soviet  Nuclear  Strategy  in  Europe: 

A  Selective  Targeting  Doctrine?"  Strategic  Review, 

Fall  1977. 

_ .  The  Soviet  Theater  Nuclear  Offensive.  Washington: 

U.S.  Government  Printing  Office,  1976 . 

Douglass,  Joseph  D.,  Jr.  and  Hoeber,  A.M.  "The  Nuclear  War¬ 
fighting  Dimension  of  the  Soviet  Threat  to  Europe." 

Social  and  Political  Studies,  Volume  3,  Number  2,  1978. 

Downey,  Thomas  J.  "SALT  and  the  Soviets."  Air  Force  Magazine, 
December  1978. 

Ellis,  Richard  N.  "Remarks  at  New  York  Union  League  Club." 

27  July  1978. 

"European  Security,  American  Interests."  Atlantic  Community 
News,  Washington:  The  Atlantic  Council  of  the  United 
States,  Inc.,  February  1978. 


167 


General  Dynamics  Convair  Division.  Letter  to  LTC  Roger  W. 
Mickelson,  16  January  1979. 

_ .  Tomahawk  Cruise  Missile.  (Brochure) 


Gessert,  Robert  A.  and  Sein,  Harvey  B.  Improving  NATO's  Theater 
Nuclear  Posture.  Washington:  Georgetown  University,  Center 
for  Strategic  and  International  Studies,  April  1977. 

Getler,  Michael.  "Soviet  Missile  Buildup  Major  Issue  for 
West."  Washington  Post,  22  February  1979. 

"Glowing  Pentagon  Report  on  Cruise  Missiles."  NATO's  Fifteen 
Nations,  Vol.  23,  No.  6,  December  1978- January  1979. 

Goodpaster,  Andrew  Jackson,  General.  For  the  Common  Defense 
(D.C.  Heath  and  Company,  Lexinton,  Mass.,  19?7 ) . 

Gorshkov,  S.G.  (Admiral  of  the  Fleet  of  the  Soviet  Union). 

The  Sea  Power  of  the  State.  Moscow:  Military  Publishing 
House,  1976 

Gray,  Colin  S.  "Force  Planning,  Political  Guidance  and  the 
Decision  to  Fight."  Military  Review,  Vol.  LVIII,  No.  4, 
April  1978,  p.  5-16. 

_ .  "Nuclear  Weapons  in  NATO  Strategy."  NATO's  Fifteen 

Nations,  Volume  23,  Number  1,  February-March  1978. 

Hahn,  Walter  F.  "Bromides  to  Brussels."  Strategic  Review, 

Volume  VI,  Number  1,  Winter  1978. 

Hancock,  William  I.  "The  Case  in  Favor  of  Cruise  Missiles." 

Military  Review,  Vol.  LVII,  No.  10,  October  1977,  p.  17-24. 

Hayton,  Donald  R.  "Cruise  Missile."  Combat  Crew,  November 
1978,  p.  14-15. 

Hessman,  James  D.  "Submarines,  SLCMs,  and  Shipbuilding  Settle¬ 
ments."  Sea  Power,  July  1978,  p.  36-38. 

Holst,  Johan  J.  and  Neslich,  Uwe  (eds.).  Beyond  Nuclear 
Deterrence:  New  Aims,  New  Arms .  New  York:  Crane, 

Russak,  1977. 

"House  SALT  Panel  Concerned  About  Cruise  Missile  Survivability." 
Aerospace  Daily,  3  January  1979. 


Hughes,  G.  Philip.  "Cutting  the  Gordian  Knot:  A  Theater  Nuclear 
Force  for  Deterrence  in  Europe."  Orbis ,  Vol .  22,  No.  2, 
Summer  1978,  p.  309-332. 

Hyland,  William  G.  "SALT  and  Soviet-American  Relations." 
International  Security,  Volume  3,  Number  2,  Fall  1978, 

p.  'i$6-rs'2  - 

The  Illusory  Goals  of  Peace.  Arlington:  Association  of  the 
The  United  States  Army,  1979. 

Jackson,  General  Henry  M.  "SALT  Debate  in  the  American  Senate." 
Address  to  NATO  Parliamentary  Colleagues  in  Lisbon, 

November  27,  1978. 

Joint  Strategic  Target  Planning  Staff,  Unclassified  SIOP 
briefing  slides,  1979. 

Kennedy,  Robert.  "The  Cruise  Missile  and  the  Strategic  Balance." 
Parameters,  Vol.  VIII,  No.  1,  March  1978,  p.  49-61. 

Kissinger,  Henry  A.  "The  Unsolved  Problems  of  European  Defense." 
Foreign  Affairs,  Volume  40,  Number  4,  July  1962. 

Klass ,  Phillip  J.  "Pentagon  Analyses  Tests  of  Tomahawk." 

Aviation  Week  and  Space  Technology.  November  20,  1978, 

p.  24-2 r. - 

Korb,  Lawrence  J.  "Press  Briefing  on  the  FY  1980  Budget." 
n.p.:  American  Enterprise  Institute,  31  January  1979. 
Provided  in  Naval  War  College  Memorandum,  5  February 
1979. 

Lenorowitz ,  Jeffrey  M.  "New  Applications  Eyed  for  U.S.  Cruise 
Missiles."  Aviation  Week  and  Space  Technology,  June  26, 

1978. 

Lodal ,  Jan  M.  "SALT  II  and  American  Security."  Foreign  Affairs, 
Volume  57,  Number  2,  Winter  1978/79,  p.  245-268 . 

"Verifying  SALT."  Foreign  Policy,  Fall  1976, 
p.  40-64. 

Lucas,  H.  "U.S.  Cruise  Missile  Progress."  International  Defense 
Review,  Volume  11,  Number  7,  1978,  p.  1037-1042 . 

Lundguist,  Loren  G.  "A  Field  Artillery  Cruise  Missile?" 

Military  Review,  Vol.  LVII,  No.  3,  March  1977,  p.  3-10. 


169 


"The  Many  Faces  of  Nuclear  Policy."  Orbis,  Summer  1978. 


Marriott,  John.  "The  Cruise  Missile."  Army  Quarterly  and 

Defense  Journal,  Vol .  107,  No.  4,  October  19 77,  p!  379- 

Marsh,  Alton  K.  "House  Panel  Urges  Rejection  of  SALT." 

Aviation  Week  and  Space  Technology,  January  1,  1979, 

p.  16-16'. - 

Marshall,  Charles  Burton.  "Looking  for  Eggs  in  a  Cuckoo  Clock." 
Washington:  Committee  on  the  Present  Danger,  22  January 

1979. 

Martin,  Abner  B.  "The  Defense  Mapping  Agency  and  the  Digital 
Domain."  The  Military  Engineer,  Vol.  71,  No.  459, 
January-February  1979. 

Martin,  James  J.  "Nuclear  Weapons  in  NATO's  Deterent  Strategy." 
Orbis,  Vol.  22,  No.  4,  Winter  1979,  p.  875-895. 

Metcalf,  A.G.B.  "A  Shift  in  U.S.  Nuclear  Strategy?"  Strategic 
Review,  Vol.  VII,  No.  1,  Winter  1979. 

Metzger,  Robert  S.  "Cruise  Missile:  Different  Missions, 
Different  Arms  Control  Impacts."  Arms  Control  Today, 

Vol.  8,  No.  1,  January  1978,  p.  1-3"! 

Metzger,  Robert  S.  and  Dotz,  Paul.  "Arms  Control  Enters  the 

Gray  Area."  International  Security,  Vol.  3,  No.  3,  Winter 
1978/1979. 

"The  Missile  Tables."  Defense  and  Foreign  Affairs  Digest. 

Vol.  VII,  No.  3,  1979! 

Nitze,  Paul  H.,  et  al.  The  Carter  Disarmament  Proposals:  Some 
Basic  Questions  and  Cautions.  Coral  Gables:  Center  for 
Advanced  International  Studies,  University  of  Miami,  197". 

Current  SALT  II  Negotiating  Posture.  Washington: 
Committee  on  the  Present  Danger,  24  July  1978. 

"The  Relationship  of  Strategic  and  Theater  Nuclear 
Forces."  International  Security,  Vol.  2,  No.  2,  Fall  1979, 
p.  122-132. 

.  "SALT  II  -  The  Objectives  vs.  the  Results."  Speech 
before  the  Chicago  Council  on  Foreign  Relations, 

5  December  1978. 


170 


North  Atlantic  Treaty  Organization.  "Final  Communique." 

North  Atlantic  Council  Meeting,  30-31  May  1978. 

Perry,  William  J.  "News  Briefing."  November  14,  1978. 

Pfaltzgraff,  Robert  L.  Jr.,  and  Lavis,  Jacquelyn  K.  The  Cruise 
Missile:  Bargaining  Chips  or  Defense  Bargain?  Cambridge : 
Institute  for  Foreign  Policy  Analysis,  January  1977. 

Pineus,  Walter.  "Decision  Making  is  Narrowing  on  a  Force 
Strategy."  Washington  Post,  February  11,  1979,  p.  1. 

_ .  "Thinking  the  Unthinkable:  Studying  New  Approaches 

to  a  Nuclear  War."  Washington  Post,  February  11,  1979, 

p.  21. 


_ .  "U.S.  Considers  Long-Range  Missile  for  Europe." 

Washington  Post,  November  8,  1978. 

Pipes,  Richard  E.  "Nuclear  Weapons  Eolicy  Questioned."  Aviation 
Week  and  Space  Technology,  6  November  1978,  p.  62-63. 

Powers,  Robert  C.  "Over-the-Horizon  with  the  Cruise  Missile." 
Proceedings ,  February  1979,  p.  108-110. 

Praeger,  Robert  J.  and  Labrie,  Roger  B.  (eds.)  Nuclear  Strategy 
and  National  Security  Points  of  View.  Washington:  American 
Enterprise  Institute?  1975. 

Pretty,  Ronald  T.  (ed. )  Jane's  Weapon  Systems  1978,  (Ninth 
Edition).  New  York:  Franklin  Watts,  1977 . 

Robinson,  Clarence  A.,  Jr.  "Cruise  Missile  Halt  Considered." 
Aviation  Week  and  Space  Technology,  May  23,  1977. 

_ .  " I CBM  Guidance  Curbs  Alarm  Planners."  Aviation 

Week  and  Space  Technology,  July  11,  1977. 

"Soviets  Developing  Two  Bombers,  Extending  Range  of 
Backfire."  Aviation  Week  and  Space  Technology,  February  19, 
1979. 

Rostow,  Eugene  V.  "The  Case  Against  SALT  II."  Commentary, 

Vol.  67,  No.  2,  February  1979,  p.  23-32. 

.  "Slipping  Toward  Impotence  Across  the  Globe." 
Washington  Star,  4  February  1979,  p.  D1 . 


171 


Ruke,  William  J.  "Antiship  Cruise  Missiles."  National  Defense, 
Vol.  LXIII,  Washington:  American  Defense  Preparedness 
Association,  Noveraber-December  1978. 

Scharfen,  John  C.  and  Wilcox,  Christine  S.  "Speculations  on 
Soviet  Reactions  to  the  U.S.  Cruise  Missile."  Military 
Review .  Vol.  LVII,  No.  6,  June  1977,  p.  65-77. 

Schlesinger,  James  R.  The  Theater  Nuclear  Force  Posture  in 
Europe .  Washington!  U.S.  Government  Printing  Office, 

1375, p.  30. 

"Seven  Lean  Years."  The  Economist,  December  30,  1978. 

Sigal,  Leon  V.  "Rethinking  the  Unthinkable."  Foreign  Policy, 

No.  34,  Spring  1979,  p.  35-51. 

"Special  House  Panel  Critical  of  SALT  II."  Washington  Report 
78-1 .  Boston,  Virginia:  American  Security  Council, 

January  1979. 

"Suppoer  for  NATO  Flanks."  Atlantic  Community  News,  Washington: 
The  Atlantic  Council  of  the  United  States,  May  1978. 

Taylor,  Maxwell  D.  "What  if  SALT  II  Fails?"  American  Enterprise 
Institute  Review,  Vol.  II,  No.  4,  August  1976 . 

Thurmond,  Steven  (Senator).  Speech  to  Aerospace  Industries 
Association  in  Charleston,  S.C.,  19  October  1978. 

Tomahawk  Fact  Sheet,  n.p. :  Joint  Cruise  Missile  Project 
Office,  n.d. 


_ .  n.p.:  USN  Naval  Air  Systems  Command  (PMA-263), 

n.d. 

Tsipis,  Kosta.  "Cruise  Missiles."  Scientific  American, 

Vol.  236,  No.  2,  February  1977,  p.  20-26. 

Tucker,  Ronald  D.  "The  Cruise  Missile:  An  Offensive  Alternative. 
Proceedings ,  January  1979,  p.  111-114. 

Unsworth,  Noel.  "Effectiveness  of  Missiles  on  Warfare." 

Address  for  College  of  Naval  Command  and  Staff,  16  January 
1979. 

U.S.  Congress.  Budget  Office.  Assessing  the  NATO/Warsaw  Pact 
Military  Balance.  Washington:  U.S.  Government  Printing 
Office,  December  1977. 


172 


U.S.  Congress.  Budget  Office.  U.S.  Projection  Forces:  Require¬ 
ments,  Scenarios,  and  Options'!  Washington:  U.S.  Government 
Printing  Office,  April  1976. 

U.S.  Congress.  Senate.  Committee  on  Foreign  Relations. 

"Statement  on  U.S.  Military  Forces  in  Europe."  Alain  C. 
Enthoven,  14  March  1974. 

U.S.  Department  of  Defense.  "General  Purpose  Forces."  Commander 1 s 
Digest,  Vol.  21,  No.  5,  Washington:  U.S.  Government 
Printing  Office,  23  March  1978. 

_  .  Selected  Acquisition  Reports.  Washington:  U.S. 

Government.  Printing  Office,  30  September  1978. 

U.S.  Department  of  State.  "Verification  of  the  Proposed 
SALT  II  Agreement."  Department  of  State  Bulletin, 

Vol.  78.  No.  2013. 

Vardamis,  Alex  A.  "German-American  Military  Fissures."  Foreign 
Policy,  No.  34,  Spring  1979. 

Vernon,  Graham  D.  "Soviet  Options  for  War  in  Europe:  Nuclear 
or  Conventional?"  Strategic  Review,  Winter  1979. 

Vershbow,  Alexander  R.  "The  Cruise  Missile:  The  End  of  Arms 
Control?"  Foreign  Affairs,  October  1976,  p.  133-146. 

Walsh,  Bill.  "The  Dawn  of  a  New  Era  -  Cruise  Missiles." 

Military  Electronics/Countermeasuies ,  January  1977. 

"The  White  House  on  the  First  Year."  Atlantic  Community  News, 
Washington:  The  Atlantic  Council  of  the  United  States, 

Inc.,  January  1978. 

World  Armaments  and  Disarmament  Stockholm  International  Peace 
Research  Institute  Yearbook  1§75.  Cambridge :  MIT  Press, 

WTT. 

World  Armaments  and  Disarmament  Stockholm  International  Peace 
Research  Institute  Yearbook  1978.  New  York:  Crane, 

Russak,  1978 . 

Young,  Henry.  Nuclear  Deterrence:  The  Evolving  Role  of  Naval 
Forces .  Newport,  R.  I .":  Naval  War  College 7  Center  for 
Advanced  Research,  30  January  1978. 

Zumwalt,  Elmo  R.,  Jr.  On  Watch.  New  York:  Quadrangle  (New 
York  Times  Book  Company),  1976. 


173 


Zumwalt,  Elmo  R. ,  Jr. 


"Total  Force."  Proceedings,  May  1978 


Zumwalt,  Elmo  R. ,  Jr. 
U.S.  Non-nuclear 


and  Bagley,  Worth  H. 
Plan."  Detroit  News, 


"SALT  Restricts 
13  May  1979,  p. 


15B . 


174 


SeCur.lTY  CL  ASSlFlCATtON  OF  THIS  PAGE  ('^•n  Date  Entered) 


REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


.  REPORT  NUMBER 


12.  O'CYT  ACCESSION  NO.I  3  RECIPIENT'S  CATALOG  NUMBER 


4  TITLE  fAnd  Subllllej 


S  TYPE  OP  REPORT  &  PERIOD  COVERED 


Theater  Cruise  Missiles: 
Considerations . 


Concepts  and 


FINAL 


«.  PERFORMING  ORG.  REPORT  NUMBER 


AUTHOR!*! 


(  CONTRACT  OR  GRANT  NUMBER!*! 


Mickelson ,  R.W.,  LTC,  USA 


19.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS  ARE  A  ^AJ{0Kp,UKEy  T  *5K 

Center  for  Advanced  Research 

Javal  War  College 

Newport,  Rhode  Island  02840 

CON  T  ROLL'N  G  OFFICE  NAME  AND  ADDRESS  '2-  REPORT  DATE 

enter  for  Advanced  Research  June  1979 

aval  War  College  13.  number  of  pages 

'iewport,  Rhode  Island  02840 _ 175 _ 

T*  MONITORING  AGENCY  NAME  »  ADDRESS!//  dlllerenl  from  Controlling  Olllce )  IS.  SECURITY  CLASS.  !of  (hi*  r*ponj 

Center  for  Advanced  Research 

Naval  War  College  UNCLASSIFIED _ 

Newport,  Rhode  Island  02840  oECLASsmcAT, on  downgrading 


16.  DISTRIBUTION  STATEMENT  (ol  thi a  Report) 


Approved  for  public  release;  Distribution  unlimited. 


I  17.  DISTRIBUTION  STATEMENT  (ol  tha  abstract  entered  In  Block  20,  If  dlffarant  from  Raport) 


18  SUPPLEMENT ARY  NOTES 


KEY  WORDS  (Continue  on  reveraa  mid*  It  nacaaaary  and  Identify  by  block  number) 


CRUISE  MISSILES;  GLCM;  SLCM;  DEFENSE  SYSTEMS;  MILITARY  REQUIREMENTS;  THEATER 
NUCLEAR  FORCES;  TACTICAL  WARFARE;  NUCLEAR  WARFARE;  DETERRENCE 


20.  abstract  !Conffnu«  on  r«v«r«*  aid*  It  n.c.a.Ary  And  Identity  by  block  number) 

'heater  sea  launched  and  ground  launched  cruise  missiles  will  be  a  part  of 
U.S.  and  Allied  military  forces.  As  the  means  of  military  power  enforcing 
national  goals,  forces  should  derive  form,  or  be  judged  in  terms  of  supporting 
national  policy.  Theater  cruise  missiles  affordably  satisfy  these  measures, 
thereby  presenting  a  credible  warfighting  capability  to  deter  agression  and  to 
defend  by  denying  an  enemy's  achieving  theater  objectives,  while  being  con¬ 
sistent  with  arms  control  and  detente  goals.  Theater  cruise  missiles,  in 
concert  with  other  forces,  will  provide  significant  support  of  U.S.  and  Allied 


DD  ,  1473 


EDITION  of  I  NOV  «»  IS  OBSOLETE 

S/N  0I02-LF-01 4-6601 


policy  protecting  v: 


nterests . 


_ UNCLASSIFIED _ 

SECURITY  CLASSIFICATION  OF  THIS  P»GE  (WN.n  f>*(.  tn'erod' 


